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Body and base plate pressure die cast 
complete as one unit in aluminium alloy 
for Universal Sewing Machines Ltd 
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THE SEWING MACHINE... 
a recurring feature of the British domestic scene. 
And like countless other worthwhile products 

it embodies castings made by Birmal. 

Dependable Birmal! As necessary in their way 

as stitches in a well made garment, 

and as seldom in the public eye. 

For more than 50 years Birmal skill has set the pattern 
for so many first class castings... 

in sewing machines and motor cars, 

in nuclear engineering and aeroplanes. 

And for many years to come, 

Birmal will continue to be relied on 


wherever the quality of castings counts. 


BIRMID WORKS SMETHWICK 40 STAFFS 


<q AMAL /y> Birmingham Aluminium Casting (1903) Co. Ltd 
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STRIPPIT... 


sheet metal 
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SPECIFICATION 
STROKE —# 
Ideal for short or pilot runs — model SHUT HEIGHT — 545° stroke down (non-adjustable) 

shop and experimental work. The patented MOTOR — | h.p. 220/440v. 3 phase. 50 cycle 
punch, stripper and die button assemblies can STROKES PER MINUTE — wae paneping 
be changed from one size or shape to another THROAT DEPTH OF PRESS — 15” 
in less than 20 secs. TABLE WORKING SURFACE — 30’ wide x 20” deep. 
The POSITIVE DUPLICATOR converts 





the FABRICATOR to a medium run pro- 
duction machine for precision sheet metal 
work or for cold-punching printed circuit 
boards without heating, die-making, drilling 
or deburring. 

Write for illustrated literature on full 
STRIPPIT range of accessories and tooling. 





KEARNEY & TRECKER-CV.A LTD. 


GARANTOOLS HOUSE + PORTLAND ROAD + HOVE © SUSSEX Tel: Hove 47253 





Cables: Ceveatools (Telex) Hove 








NRP 3052 


LONDON + BIRMINGHAM + GLASGOW + MANCHESTER + BRISTOL 
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polishing 
composition 







LESS WASTE 





COOLER WORKING 


MORE ECONOMICAL IN USE 


EASIER CLEANING OF THE 
POLISHED ARTICLES 





If you have a polishing problem or are considering spray compo application 
on automatic or semi-automatic equipment, consult our Polishing Division for 
advice or let us arrange a practical demonstration. 

We can supply every need from a spray gun to a pressure container or ring 
main pump unit and every grade of liquid composition, whether for cutting 
or finishing, for both ferrous and non-ferrous metals. 


Full information freely available from: 


U@LLIL G4 BIRMINGHAM I8 528208, SHEFEIELD 


TELEPHONE CENtral 862! AND ASSOC. CO. IN AUSTRALIA 








When replying to advertisements please mention The Production Engineer 
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Which craft, 


Witch craft? 











When it comes to the craft of casting, you may be 

excused for thinking that some of David Brown’s D A V ] D 
castings are the result of something little short of 

magic. 

As far as is known, the Foundries Division works E R o W N 
manager does not dabble in the occult arts. That 

‘out of this world’ quality of David Brown cast- 

ings is due simply to the application of extreme Analliance of engineering specialists ingearing, 
skill to each stage of production. machine tools, tools, castings, automobiles and 


Perhaps that is what DB competitors mean by RE ae RD. 
‘Brown magic’ ? 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


FOUNDRIES DIVISION ° PENISTONE NR. SHEFFIELD ° TELEPHONE: PENISTONE 331! 
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ST AGAIN! 


THE FIRST AEROSOL 
FOR CUTTING LUBRICATION! 


Entirely new practical ideas which work are all too rare and it is therefore with 
particular satisfaction that we are now able to introduce you to Rocol R.T.D. 
Spray. For the first time, the efficiency of Rocol R.T.D. Compound is com- 
bined with the advantages of an aerosol Spray and full details of the many 
benefits to be obtained are set out in the leaflet enclosed in this issue of 
“Production Engineer ”’. 


Rocol R.T.D. Spray has already been employed in a wide variety of practical 
tests which have demonstrated the efficiency of application. Similar practical tests 
of R.T.D. Spray will convince you of its merits. 


Supplies can be obtained direct from this office or through your local stockist. 


For further copies of the R.T.D. Spray or R.T.D. Compound leaflets, or for 
any other information, please write or ’phone. 





General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 


Lad a . she . 
co Limite Rocol House, Swillington, Near Leeds. Tel : Garforth 2261. 
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ELECTRONIC INSTRUMENTATION 
PIONEERED AND PERFECTED BY 


SURNDEPT 





Background : an Esso photograph 


CONTROL...minus the HUMAN FACTOR spotticut on proximity switch BE.238 


Operating upon changes in capacitance as low as 0:05 pf, this Burndept Proximity Switch provides 
extremely sensitive control of temperature, level, counting, process initiation and innumerable other 
applications. The sensing probe will detect any object in its vicinity without physical contact. Given 
a sufficient change in contour, it will even sense objects touching each other, requiring only a probe on 
one side of a conveyor belt, thus overcoming an inherent drawback of photo-electric methods. 
Furthermore, it will provide accurate level control of powders, fluids or granules, either electrically 
conducting or non-conducting. 
The switch will operate continuously under adverse industrial conditions and is not affected by 
dust, moisture or vibration If necessary, it can be supplied in a flame or explosion proof enclosure. 
tll A wide range of standard sensing probes is available, and probes can be designed to suit 
NUCLEONICS special requirements. A 6-ft low capacity, high stability co-axial cable is provided. There are two 
alternative terminations to suit particular probes, and armoured versions of both types are available. 
A Matching Unit can be used, allowing lead lengths up to 58 ft. between sensing probe and main unit. 


14 ong. te), ile) 


UA eo 


ENQUIRIES WELCOME: INDUSTRIAL ELECTRONICS DIVISION - BURNDEPT LTD - ERITH - KENT - TEL: ERITH 33080 
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| look on a KING hoist 
as. an investment \ 
He. | | not an outlay... 
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Well, | look at it this way: these King 
people make all sorts of hoists in a really 
big way, and they know just the sort of 
punishment a hoist must stand up to. 
They design for that. 


No. More than that. When King build a 
hoist they build it for peak-effort handling. 
No time out for breakdowns and main- 
tenance—and | don't have to tell you what | 
they can cost. 


Exactly. When a firm with all their experi- 
ence, resources and nation-wide servic- 
ing facilities offer me the hoist for my job 
at a competitive price that’s where | invest 
my money... 


— 


A range of electric 
hoists with capacities 
covering al/ require- 
ments from 200 Ibs to 
134 tons. Write for 
full technical details 
and if you wish, our 
representative wil/ 
ca// on you—anywhere 
in the worid. 


Kirg Horvat —Aan Wwittnint Hot aucatlag 





oe ee or elag 
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GEO. W. KING LTD 


Argyle Works ( PE/62), Stevenage, Hertfordshire 
Telephone: Stevenage 440 





Overhead Conveyors - Floor Conveyors : Cranes - Ski-Wrackers - Hoists - Grabs - Runways 





When replying to advertisements please mention The Production Engineeg 
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Wherever 
accuracy 
is 
demanded... 





so are 
Hardinge Precision Lathes | 








HARDINGE MACHINE TOOLS LIMITED 


(One of the Sheepbridge Engineering Group) 


Feltham - Middlesex - England 
Telephone Feltham 3221/5 









Telegrams Hardinge Feltham 
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SOLE AGENTS IN THE UNITED KINGDOM FOR 


MULTIFIX | 


QUICK CHANGE TOOL POSTS 




















Equip your centre Lathes with the speed and accuracy of : = e -B 


MULTIFIX a 


. 


Re-SharpenToolswithout 
removing from tool 





holder and eliminate Turning 
re-setting time. ! Facing 
40 different setting —™% Drilling 
positions ay z 
Unlimited number : eine 
of successive Screw Cutting 


operations 
Tool Holder can 
be changed in 
SECONDS 


Instant height 
adjustment 













For production work spare tools can be prepared in advance 
and dropped into position in sequence 


MULTIFIX = 122 spolied in | 
HARDINGE MACHINE TOOLS LTD. 


One of the Sheepbridge Engineering Group 
Hampton Road West - Hanworth - Feltham + Middlesex - England. 
Telephone : Feltham 3221/5 - Telegrams. Hardinge Feltham 
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The 
compressor 


you 
need...? 


You will find the compressor to suit your 
requirements among the wide range held 
by Reavell. Here we show a two-stage 
vertical single acting compressor for 
pressures from 50 to 100 lbs. per sq. inch 
produced in two sizes — 200 and 310 cu. ft. 
per minute F.A.D. 


Lubrication is completely automatic and 
both sizes can be arranged for belt drive, 
for direct coupling to motors with flywheel 
coupling and combination bedplate or for 
driving through V-belts from high speed 
motors. 





We manufacture rotary, turbo and recipro- 
cating compressors designed for pressures 
up to 22,000 lbs. per sq. inch. When you 
have a problem in compression, get in touch 
with us. 










REAVELL & CO. LTD., 
Rea Wa Mm =©6- RANELAGH WORKS, IPSWICH, SUFFOLK. 


TELEPHONE : IPSWICH 56/24 








MAKERS OF COMPRESSORS AND EXHAUSTERS FOR ALL INDUSTRIES 
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Shell Chemicals 
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Delicate stabiliser valves 
encapsulated by the U.K.A.E.A. in an 
EPIKOTE system flexibilised by the 
use of EPIKOTE X-71 have survived 
severe thermal cycling 

(at least +70°C to —40°C) without 
damage. Despite its flexibilising 
action, EPIKOTE X-71 has little or 

no effect on the excellent electrical 
insulation properties of EPIKOTE 828 
Is this a clue to solve a problem of 
yours? 

Ask for full details quoting No. EE.19 


EPIKOTE RESINS | 


SHELL CHEMICAL COMPANY LIMITED 
Marlborough House, 15-17 Gt. Marlborough Street, London, W.1 









SHELL and EPIKOTE are registered trade marks. 
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20,000 square feet of extra space 


MonoRail Overhead Handling Systems can double your effective 
factory area by using free space overhead for moving and lifting 
operations. Track, interlocks and bridges are all available to give you 
an overhead system tailor-made for your needs. Installations range 


from complex automated systems to simple gravity drives. Get your 
handling problems off the factory floor. Look into MonoRail now. 


‘OVERHEAD’ 
saystheman withthe || MONORAIL plan 


UNDERSLUNG CRANES, AUTOMATIC MONORAIL SYSTEMS, DIP SECTIONS, WEIGH SECTIONS, KANT SHOCK SHIELDED ELECTRIFICATION 


Send for the man with the MONORAIL plan 


BRITISH MONORAIL LIMITED WAKEFIELD ROAD BRIGHOUSE YORKS TELEPHONE BRIGHOUSE 2244 


A Member of the Herbert Morris Group of Companies 
TGA BMI3 
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KNOW YOUR DIAMOND 


Physical properties ae 


Properly applied, diamond is the 
supreme cutting material because it ay & 


is the hardest substance known. 






It is about five times as hard as tungsten 

carbide or corundum, and this property 

is derived from the enormously high temperatures 

and pressures under which it is formed. 

The use of diamond for cutting purposes, however, poses 
special problems, since its strength does not match 

its hardness. Tensile strength, clearly, is 

unimportant in this context, but the low compressive 
strength demands that diamond tools be carefully 
handled, while adequate support of the stone is necessary 
to counter the relative weakness in shear. 








e L.M. VAN MOPPES & SONS (o1umono roots) LTD 
Data sheets available 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


TELEPHONE: BASINGSTOKE 1240 TELEGRAMS: DIATIPT, BASINGSTOKE 














YDRAULICS 


serve the very young... 





VSG Mark III Hydraulic Transmission Gears capable of 50 H.P. 
output driving Richard Simons & Sons Ltd., twin 
cylinder drying machines in the Farex Dept. 


at Glaxo Laboratories Ltd., Greenford, Middx. 


INFINITELY VARIABLE 
HYDRAULIC TRANSMISSION GEARS 


VICKERS-ARMSTRONGS (ENGINEERS) LTD 
HYDRAULICS DIVISION WEYMOUTH WORKS WEYMOUTH DORSET Tel: Weymouth 6 
Further Technical Information Supplied on request to 


~ cr Offices and Sales Department: VICKERS HOUSE BROADWAY LONDON SWI Tel: ABBEY 7777 
4 
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Automotive Engineering Limited 


The Green, Twickenham, Middlesex 
Telephone: POPesgrove 2206/9 
Telegrams: Motif Twickenham 





ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 


SEEGER CIRCLIPS ARE ON THE ROLLS-ROYCE APPROVED LIST 
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the STREETLY line... 


Streetly is equipped for the mass pro- 
duction of plastics mouldings to a high 
standard of accuracy and finish in all 
materials. The key lies largely in modern 
press plant and scrupulous supervision 
by highly skilled technicians. 


Al7 





The main Streetly injection moulding shop 


Over a period of many years Streetly 
has built its reputation on this technical 
skill and reliability. The best measure 
of Streetly service is the status of its 
customers and the length of their 
mutually satisfactory associations. 





STREETLY MOULDINGS 


The Streetly Manufacturing Co. Ltd., Streetly Works, Sutton Coldfield, Tel: Streetly 2411 
London Office: Haymarket House, 28 Haymarket, London, S.W.1 - Tel: Trafalgar 3121 
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FORGET IT! 


Bi-Stat control never needs maintenance. 


WHAT IS IT? 
Bi-Stat—BHI's static, contactless control system. 


WHAT DOES IT DO? 

It controls any automatic sequence of motor 
operations, however complex. It does anything 
that any electro-mechanical relay system can do, 
but without breakdowns, and without maintenance. 
And it is flexible. Circuit modifications are 
extremely simple to make, straight from the 
schematic diagram. 


WHY NO MAINTENANCE? 

Because it is entirely devoid of moving parts and 
contacts, and because the units of Bl-Stat are 
encapsulated. Bl-Stat suffers no burn-outs, 
maladjustment, wear or corrosion, no sticking or 
fouling or fatigue. BI-Stat works happily amidst 
dirt, oil, moisture and fumes. 


Bi-Stat is supplied as BHl-engineered equipment, 
or as components for your own systems. 


Write for Publication ZB35 and consult BHI for the 
Bi-Stat answer to your problems. BI-Stat will 
solve them permanently. 


Bi-Sta 





BROOKHIRST 


Enquiries to: 


BI-STAT DIVISION »- NORTHGATE WORKS 


SYSTEM 


IGRANIC 


CHESTER 


MAKERS OF BRITAIN’S WIDEST RANGE OF ELECTRICAL CONTROLS AND ASSOCIATED EQUIPMENT 


BI /61 
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British Made & The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 

Watford 31711 (4 lines) Cables: Lapointe Watford 
Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 
also The Lapointe Machine Tool Company Hudson Mass. USA 
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DULLIWS 


NOPUMP §.::.<:: 


In this new type of Water-Wash Spray Booth the exhaust air 
travels at very high velocity over the water surface entraining 
water. The air/water mixture, moving through controlled 
changes of direction, provides the scrubbing action. 





WASHING MACHINES BEING SPRAYED IN NOPUMP BOOTH AT ADA (HALIFAX) LTD. 


90, 
CUTS MAINTENANCE BY fe) 


Longer time between clean-outs Smooth, easily cleaned surfaces 


Residues completely broken down Low first cost due to simplicity 


and easily handled : wy 
Occupies minimum space 


Lack of adhesion of deposits 
WRITE FOR FULL DETAILS FROM 





DEPOTS AT: 13 SOUTH MOLTON ST., LONDON, W.1, TEL: MAYFAIR 2313 70 GILMOUR ST., GLASGOW, C.5 TEL: SOUTH 2383 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 61-63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
BULLOWS (AUST.) PTY. LTD. ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA 
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MADE IN 
A COMPREHENSIVE 
RANGE 


The wide range of H.M.E. Power Presses 
is the product of almost 80 years of 
specialised experience and covers the 
needs of manufacturers in every branch 
of Industry requiring Power Presses for 
blanking, piercing, raising and emboss- 
ing operations. Catalogues will gladly 
be sent on request, or should you 
prefer, one of our engineers will be 
pleased to call. 








POWER PRESSES 








HORDERN, MASON & EDWARDS LTD. BIRMINGHAM 24 ENGLAND 
TELEPHONE: ASHfield 1671 | TELEGRAMS: AITCHEMEE 
LONDON OFFICE: 4 VERNON PLACE, SOUTHAMPTON ROW, W.C.1. TELEPHONE: HOLborn 1324 
MANCHESTER OFFICE: 2 ST. JOHN STREET, DEANGATE, 3. TELEPHONE: BlAckfriars 5860 
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The technical “know-how” of 
DRIVE CONTROL! 
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The Heenan-Dynamatic Variable- 
Speed Coupling is a device which is 
coupled to a constant speed motor 
in order to provide a controlled 
variable-speed output. One element 
of the Coupling runs at motor speed, 
the other runs at any lower speed 
desired, thus giving stepless speed 
variation. That is the beauty of 


fully-automatic speed variation and 





speed control — brought to almost 
every industry by the wide range of 
Heenan-Dynamatic Variable-Speed 
Couplings and Drives. 

It is a system that has solved prob- 
lems which have defied conventional 
solution. Throughout industry in 
fact, Heenan & Froude have be- 
come the authority on all aspects of 


speed control. 


Remember — There «ono tubotitid for bxperinl, 


DYNAMATIC 











DYNASPEDE 


AJUSTO-SPEDE 
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ENGINEERS, WORCESTER 
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Embossing + Swaging : Heading : Extruding + Sizing y 





KNUCKLE 
PRESSED 


Coining ° 


E,W. BLISS (ENGLAND) LIMITED - CITY ROAD - DERBY Te: Derby 45801 


The Bliss Knuckle Joint Press is 
designed for work requiring 
powerful pressure close to 
bottom stroke. 


This type of press can also be 
equipped with manual and auto- 
matic feeding devices to facilitate 
material handling and speed 
production. 


With capacities up to two thou- 
sand tons they are available in 
thirty-two standard sizes, fully 
described in Catalogue 12C. 


Have you had your copy? 





London Office 
2/3 The Sanctuary 
Westminster S.W.1. 


Tel. Abbey 3681 
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Millions of Popularity of KODAK films dictates 


the need for continuous high-speed 
production at the Harrow factory of 
. Kodak Ltd. 
dak filme ate made Continuity of production depends on 
the use of reliable, first-class equipment. 
MAXAM cylinders, valves, and other 


e e pneumatic equipment help in the 
with the, aid of manufacture, and packaging of Kodak’s 


famous branded products. 


Wherever the efficient and uninterrupted 


a Operation of production lines depends 
AKAM equipment on the constant use of compressed air, 
production engineers specify 
MAXAM Fluid Power Equipment. 


outset—to last! 


mMAXAM 


RADE MARK 


Maxam Power Limited, Camborne, England: Camborne 2275 
and 44 Brook Street, London W.1: HY De Park 9444 

Also in Birmingham* Bristol’ Cardiff’ Glasgow’ Peterborough 
Sheffield. Australia * Canada* East Africa’ France * India 
Rhodesia and Nyasaland * South Africa’ Spain’ U.S.A. 

West Africa 


With Agents and Representatives throughout the world 


THe 











ENV at the project stage. 








PRECISION GEARS 
in quantity— with ENV quality 


ENV specialise in gears, especially spiral bevel and hypoid gears which can be supplied in sizes up 
to approximately 70 in. diameter. ENV production facilities include the most modern gear cutting and 
heat treatment plant for the large scale manufacture of gears, gearboxes and associated components to 


serve the needs of a wide variety of industries who use power transmission equipment. 


Designers and production engineers who need quantities of gears or gearboxes are invited to consult 








FOR GEARS 








ENV ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10 
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Telephone : LADbroke 3622 
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CAMSHAFT GRINDING 
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Tailored to the job of camshaft grinding — that’s 
the Landis-Lund type DH machine. 


The principles used in this machine have proved 
themselves over long periods in leading automobile 
plants throughout the world. 


Available with 26’, 30° or 40° cradles. Up to 0.200° 
stock may be removed. Tapered contours, in one 
direction, or both can be ground on a production basis. 


» 


leg = 





DATA 


Grinding 13 Contours on 
Camshafts for 6 cylinder en- 
gines, removing .010° stock, 
production is 12 Camshafts 
per hour, one man operating 
4 machines. 


LAN Di &, LU Pe D 5x 40 TYPE DH CAM GRINDER 


LANDIS LUND LIMITED - CROSSHILLS - KEIGHLEY - YORKSHIRE 
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7 FLAT LAPPING 
LOW-COST PRODUCTION BASIS 


Lapmaster produces a high order of flatness, and surface finish, 


on turned, milled, ground and even cast components. Both in 
quality and in cost, handlapping and other production methods 
are outstripped by Lapmaster. 


With only semi-skilled operation, Lapmaster can achieve accura- 
cies of better than one light band — or ten millionths of an inch 
— across faces of up to 8 inches in diameter and comparable 
accuracy on larger diameters. 


MASVSUTING 


FRSERESS | 








we'll show you! 

Send us a sample batch of parts with your own 
accuracy specifications. We will lap them, free 
of charge, and return them with production 
data and a quotation for our Job Lapping 
Service which we are confident will impress 
you. Or simply send for your set of Lapmaster 
technical publications. 


Payne Products 


Head Office Buckingham Avenue, Trading Estate, Slough, Bucks. Tel: Slough 26741/4 
ean Grams: Paynbro, Slough Telex: 84165 


Sales, Service and Job Lapping facilities also at: 


Blackbraes Road, Nerston Industrial Area, East Kilbride, Glasgow. Tel: East Kilbride 21247 
Moll Springs, Netherton, nr. Huddersfield, Yorks, Tel: Honley 61543 
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LAPMASTER (12’, 24”, 36”, 48”, 72” 
and 84" dia. lapping plates) can produce 
accuracies to light band specifications 
and surface finishes as required on 
materials as diverse as steel, ‘Stellite’, 
tungsten carbide, cast iron, plastics, 
‘Monel’, aluminium, bronze, quartz. 


international Limited 
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ORCUTT 



















SHAFT GRINDING MACHINE 
ADAPTED FOR SPECIAL 


APPLICATION BY 


WOLSELEY 


The Orcutt Hydraulic Shaft 


Grinding Machine was in- 
Write for our latest 
literature on the Orcutt 
20 in. and 36 in. 
Grinding Machines. 


stalled by Morris Motors 
Limited at their Coventry 
Works for accurate grinding 
of angular lug faces on 
syncromesh hubs for the 


new Wolseley 6 - 99. 


Comprehensive gear grinding service. 
Gears manufactured and ground 
complete. 

Makers of the Orcutt range of gear and 
spline grinding machines and measuring 
machines. 








The Gear Grinding Co. Ltd. 


CRANMORE BOULEVARD : SHIRLEY : SOLIHULL : WARWICKSHIRE 
Telephone : SHIrley 2231 (6 lines) Telegrams : Orcutt, Birmingham SM/GG5628 
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WICKMAN ae LIMITED 


take great pleasure in announcing the conclusion of an 
agreement which, among other things, provides them with 


exclusive selling rights within the 
United Kingdom of Great Britain 
and Northern Ireland 
for all 
British-Built 


products 
including Gear Shaving 

Gear Honing 

Gear Checking Machines 
and Equipment 

Gear Shaving Cutters 
and 

Gear Honing Tools 


also 


British-Built Lees-Bradner Hobbing Machines 
manufactured by 


PRECISION GEAR MAGHINES & TOOLS LID, Bodmin Road, Coventry 


Additionally, WICKMAN become sole concessionaires within the United Kingdom for all : 
‘RED RING" American Machines & Equipment 
built by the Parent Company 


NATIONAL BROAGH & MACHINE COMPANY, Detroit 13, Michigan, U.S.A. 


* 


yes 


WICKMAN “© LIMITED 


Factored Machine Tools Division, Banner Lane, Coventry. Tel: Tile Hill 65321 
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AUTOMATIC PRECISION DRILLING 
(LARGE SCALE OR SMALL) 
WITH THE AIRMEC AUTOSET 


POSITIONS THE WORK 


AUTOSET automatic co-ordinate setting equipment 
provides accurate automatic control of the lead 
screws of a co-ordinate table. It enables the table 
to be positioned automatically by means of a 
punched tape (containing co-ordinate information 
for up to 400 operations) or manually by means of 
a series of knobs and dials. 


SELECTS THE RIGHT TOOL 

Facilities are provided for selecting one of up to ten 
tools and for controlling a large number of other 
variables such as tool rates, feed depths and spindle 
speeds. 

CUTS OUT ERRORS 


Autoset is highly accurate—automatic compensation 
is provided for table backlash and cumulative lead 
screw errors. 

CUTS THE COST 


An equipment for automatic contro! in two 
dimensions, complete with tape reader and tape 


ay gee only £1,630. Manual control consider- AY le lt it l (e G 


ROBUST AND RELIABLE 
No electronic valves used. 


EASY MAINTENANCE 


Autoset has been designed for trouble-free service 
and easy maintenance. 





When repyling to advertisements please mention The Production Engineer 





there are several variations 
of six basie types: 


e.g. STANDARD - SIMPLIFIED - SHORT STROKE - LONG STROKE - INCH - METRIC - TWO SPEED - FOUR SPEED 
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prolific single spindles 
B.S.A. TOOLS LTD - BIRMINGHAM 33 - ENGLAND 


MITED - KITTS GREEN - BIRMINGHAM - TEL. STECHFORD 4071 + TELEX 33-207 
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Mollart will design your machines and production 
equipment, from simple tools to fully automatic plant for 
the light and medium engineering fields. 


for further details, write today 

THE MOLLART ENGINEERING CO. LTD. 
KINGSTON - BY - PASS 
SURBITON - SURREY - ENGLAND 
Telephone: Elmbridge 0033 (5 lines) 
Telegrams: Precision, Surbiton. 
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TERRYS 
BELLEVILLE WASHERS 


for maximum reliability 


Specially designed by Britain’s 
leading spring experts for long 

life and hard wear, Terrys Belleville 
Washers have proved their great 


. . . t sa: ae . . 
TERRYS & relia bility in the most rigorous 


lications in press tool work. 
CIRCLIPS vial 
4” - &” diameter, Sizes from .718’ to 1.375”. 
available from stock. We shall be pleased to send you wn, 
} May we send a deflection chart on request. ees 


you samples? 

















HERBERT TERRY & SONS LIMITED, REDDITCH ENGLAND. 
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Take a letter 


Miss Sims 


The perfect secretary, aren’t you, Miss Sims. Brisk, 
efficient and businesslike. You know how to get the 
best out of your typewriter. Just as the typewriter 
manufacturer knows how to put the best into it— 
pressure die castings, for instance. 

Pressure die castings offer manufacturers high 
quality components at remarkably low cost in a 
variety of pleasing finishes. And the massive 

scale of production that can be achieved helps 
everyone to enjoy a high standard of living. 
Wolverhampton pressure die castings in zinc and 
aluminium point to progress in a big way. 

Your enquiries would be welcomed. 


THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL, WOLVERHAMPTON TELEPHONE: WOLVERHAMPTON 23831/7 


When replying to advertisements please mention The Production Engineer 
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New Small SGixtUcsrep i= SIX SPINDLE 


AUTOMATIC 


MODEL SE16 





| 1 


ONG! TUNA \ 
“INDEPENDENT oR esa SPINDLE 


rool CARRIERS F 












Designed for the high 
speed production of 
small components. 





Spindle speeds up to 
5000 rpm; piece times 
as short as 2 secs. 








Individually positioned 
quillscarrylongitudinal 
tools. : 
Full accessibility for H 
setting. 


Easy swarf clearance 
without stopping 
machine. 


Large number of 
special attachments. 


Components can be 
machined on _ part-off 
side with _ pick-off 

















attachment. 
‘ EARLY DELIVERY MAXIMUM CAPACITIES 
eavy construction— 23/39" 5 
net weight 44 tons. « /32 > <« °/8 ~ ao” 
Maximum Bar Feed 42” 18mm 16mm ‘a a 
Fully automatic lubri- No. of Spindle Speeds 45 | 13mm 
me. Range of Spindle Speeds 400-5000 rpm 
Automatic safety Piece Times 2-45 secs. 
devices. 











1.46) C K 'f E L L For further particulars write or telephone TODAY 


MACHINE TOOL cry WELSH HARP, EDGWARE RD., LONDON, N.W.2, 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
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@ For Research and Technical Establishments 











SIMPLE, ACCURATE MEASUREMENT OF 
DRILL TORQUES and LATHE CUTTING FORCES 






with the MECALIX 
TORQUEOMETER 
DYNAMOMETER 








Buin for accuracy to within + 1 





the Mecalix Dynamometer measures 
torque and axial effort in drills up 
to 35mm. diameter, Distortion is 
eliminated by the use of two 
specially heat-treated Mecalix trans- 
ducers and . . . actual measurement 
registered by the air-controller on a 
suitably graduated scale. 

These Solex instruments are also 
available for measuring cutting forces 


in lathe tools. Precision-built . . 








simple to control ... they are 
The Mecalix Torque- 
ometer Dynamometer 


The Mecalix Dynamometer shown 
in conjunction with the Solex air j 
technical establishments. operated 10M Comparator Gaug- | for the measurement of 


specially suited for all research and 








torque and thrust in 
drilling operations. 


SOL EX have the measure of things 


SOLEX (GAUGES) LIMITED, 72 CHISWICK HIGH ROAD, LONDON, W.4. CHlswick 4815 


ing Head. 
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Shell demonstration 





Te 

* 
The stability and anti-rusting properties of 
soluble cutting oils vitally affect the sustained 
performance of a machine tool. 
Shell Research has painstakingly studied these 
qualities by the comparative evaluation of different 
emulsifying and coupling agents. This Shell- 
devised rig, the Shell Emulsion Stability Test, 
simulates under strict control, but more severely 
than usual industrial applications, the conditions 
in which soluble oils operate. 
A gallon of the emulsion is circulated continuously 
for 48 hours through a copper feed-pipe and over 
a heated iron tube before percolating back to 









e 
the sump through a layer of steel turnings. Water 
evaporation is made up at prescribed intervals 
and at the end of the test. 

The appearance of the oil and the condition of 
the feed-pipe, iron tube and turnings reveal the 
extent of the corrosion. 

By comparing the percentage change of oil content 
in the slurry before and after the test, the stability 
of the emulsion can be expressed quantitatively. 
Write for the booklet, Selecting Your 

Cutting Oils, to Lubricants Dept., oD 
Shell-Mex House, London, W.C.2. “a 


SHELL CUTTING OILS 
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A famous aero-engine firm found it could drastically 
reduce the cost of producing nuts made from S.62 
steel, by changing over from conventional cutting oils 
to Shell Garia Oil 115. The facts are these. S.62 steel is 
heat-resistant and stainless. The quality of this steel 
and the call for very fine tolerances, as well as a very 
high percentage of full depth of thread, presented costly 
manufacturing problems. The breakage of taps, the 
need for constant re-setting, and the high proportion 
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Shell achievement 
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as 


of rejects, built up the average cost of the nuts to 
over ls. 2d. each. 

By accepting the advice of the Shell engineer and 
changing over to Shell Garia Oil 115, this firm was able 
to produce 3,000 nuts between regrinding 
taps-resulting in the cost of each nut being 
reduced to 3d. Write for the booklet ‘Selecting 
Your Cutting Oils’ to Lubricants Dept., Shell- 
Mer House, London, W.C.2. 


SS Za 


SHELL INDUSTRIAL OILS 


When replying to advertisements please mention The Production Engineer 
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at MORRI 


Our Tool Engi s will b 
MILLING ur Tool Engineers wi e 
happy to co-operate with 


One of many operations at Morris Motors Ltd., Coventry, on which 
you on your own produc- 


GALTONA serrated blade cutters are used, is. the milling of connecting : bl d ‘ 

rods as shown above. Eight 9” dia. half side cutters are used and the a auaeeieae oe alin 

large and small end faces on two rods are milled simultaneously. vite you to get in touch 
with us. 


GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams ‘‘Cogs, Birmingham” 





NORTHERN AREA OFFICE: Britannia House, Wellington Street, Leeds, |. Phone: Leeds 21212 
LONDON AREA OFFICE: 240 Romford Road, Forest Gate, London, E.7. Phone: MARyland 7304-5 
NORTHERN IRELAND: Garage and Engineering Supplies Ltd,, 78 Great Victoria Street, Belfast 
SCOTLAND: Stuart & Houston, 5 York Street, Glasgow, C.2 
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SERRATED BLADE CUTTERS 
AND GROUND THREAD TAPS 











TAPPING 
As shown above, cylinder blocks for 


the 4-litre engine are completely tapped 
with GALTONA ground thread taps. 
Size of holes range from }” to %” 


and 52 taps are used. 
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TAKING THE BISCUIT 


Socast’ steel castings are produced by 
the precision methods of the Shell 
Moulding, Osborn Shaw and Osborn CO2 
Block processes. Intricate designs may be 
cast in stainless and other steels, to close 
tolerances and high quality finish. These 
castings drastically reduce, or even 
eliminate machining of 
many components, and in 
this way are lowering 
production costs for 
many users. 


Please send for further details 
and fully illustrated brochure, 
No. 7 —‘Socast Steel Castings’. 


STEEL GASTINGS 


BY PRECISIOW METH OOS 


_ 


ORN & CO, LIMITED 


ORK S Se Errigts 





BGreetmakers Greellownvers f~ugrecers Joo! meters 
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HYDRAULIC 
PISTON PUMPS 


The new Keelavite/Gury fixed ca- 
pacity piston pumps are capable 
of maximum pressures of as high 
as 5700 p.s.i. for continuous run- 
ning or, in excess of 7000 p.s.i. for 
intermittent use. 

Capacities range from 0.43 g.p.m. 
to 44 g.p.m. at 1500 r.pm. The 
design and construction of these 
units give exceptionally silent op- 
eration and extremely long life. 


Specification of a few of THE K.G. SERIES OF PISTON PUMPS 
| ] 


Cont. Service| $rd Service |1/10th Serv. 
Bore/ |Flow in g.p.m./| at 1500 r.p.m. at 1500 r.p.m.at 1500 r.p.m. (Wt. 
Type (Stroke | t t 





1000 1500 |max. pr./Input Max. pr. Input Max. pr. Input Ib, 
p.m. | f.p.m. | p.S.i. H.P.| p.s.i. | H.P.) p.s.i. HP. 


GVS | 0.28 .43 5700 2 6500 25 7100 3 62 
12.12/08 1.21 6000 750 7100 62 

GV6 14.12 1.1 1.65 4600 5400 7.5 6000 62 
16.12 1.47 2.2 3600 4300 5000 62 

16.15 1.87 | 2.76 5700 6500 7100 86 

18.15 2.32 3.53 4600 5460 6000 86 

20.15 2.97 4.4 3600 4390 5000 86 

20.20, 3.97 | 5.83 3000 3600 4000 86 


The above figures refer to the three smallest pumps in the 
KG range. Altogether there are nine sizes, and by varying 
the stroke/bore dimensions twenty-two different ratings 
are available. Double pump units are made up to fulfil 
specific requirements. Literature giving full particulars 
will be sent on request. 
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For full details write to KEELAVITE COMPLETE HYDRAULICS 


KEELAVITE HYDRAULICS LTD 


ALLESLEY - COVENTRY -: TEL: MERIDEN 441 





When replying to advertisements please mention The Production Engineer 





offer a 


COMPLETE 
RANGE 


of machines 


COVELING 
almost 


ALL 44 
lh 


including presses, press feeds, strip levellers, coilers and uncoilers and complete 


process lines, all in a variety of sizes to suit your specific requirements. 





exponents of advanced mechanisartion © 


HUMPHRIS & SONS LTD. - POOLE - DORSET /MUMPHRIS : 
TELEPHONE: POOLE 1800 TELEGRAMS: HUMPSONS HUMPHRIS } 
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COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON. 
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To secure 
efficiency 


You know the tremendous importance to your work of the truing 
and dressing of your abrasive wheels. The choice of the right tool is 
vital. 


The selection of the correct diamond for the particular work that 
tool has to do is our responsibility. Our unqualified acceptance of 
the fact and our realisation of the responsibility account for the 
unquestionable success of JKS Diamond Abrasive Wheel Dressers. 


Our knowledge of diamonds and their multifarious industrial 
applications, our experience in the development of such means of 
production, are an assurance that we can give you precisely the right 
tool to secure the efficiency of your wheels at the lowest possible 
dressing cost. 


The standard range of JKS Abrasive Wheel Dressers is designed to 
meet the major needs of the diamond using industries with efficiency 
as well as technical and commercial success. 


Industrial progress, however, is always making fresh applications of 
the diamond, which raises new diamond tool problems. The JKS 
Technical Advisory Service exists not only to solve such problems 
on a basis of economic production, but also to make its own indivi- 
dual contributions towards industrial diamond development. Our 
experts are precision engineers versed in every phase of diamond 
tool manufacturing practice, as well as in the practical application of 
the tools within the industries to which they are supplied. 


These men work with a background of some 60 years of industrial 
diamond development. They know their job, from diamond mine to 
the diamond’s latest industrial application. It is not too much to 
say that they are already working on the way diamonds will be 
applied tomorrow. 


That is the kind of service at your disposal when you come to JKS 
for Abrasive Wheel Dressers. You obtain an expert consultative 
service as well as a singularly efficient and very comprehensive 
diamond tool manufacturing organisation which has established an 
enviable reputation for friendly, expert, practical co-operation. 


The customer's working costs and interests come first with JKS. 


J. K. SMIT & SONS 


DIAMOND TOOLS LTD 


22-24 Ely Place, Holborn Circus, London, E.C.|. Telephone: * Holborn 6451 


2 St. John St., Deansgate, MANCHESTER 


Also at Murray Hill, New Jersey, U.S.A 


14 Queens Rd., 


CANADA 


COVENTRY Works: Mochdre, Colwyn Bay, Denbighshire 


HOLLAND « FRANCE <+ AUSTRALIA 
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the NEW B 
twice the range: 


than 


st The Britioh Standard for Drill Bushes 


Jig Bushee 
per bush with cB AC) 


“4 more holes 


This is the 10th edition of the BA‘C Catalogue. 
It contains even more information than before — 
for example, full data about the extra lengths 
now included in the BAC range as well as the 
new Universal Drilling Jig for lock screw location. 
SEND FOR YOUR COPY TODAY 


WORLD’S BEST DRILL BUSH 


BRITISH AERO COMPONENTS LTD., MONTAGUE ROAD, WARWICK, ENGLAND. 
Telephone : Warwick 320 Telex 31544 Telegrams: ‘‘Aeroparts”’ 


When replying to advertisements please mention The Production Engineer 
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work rests 





CENTRELESS 
GRINDER 








COLOR nbaat-s~ 
more life 


ADVANTAGES 


1. The high wear-resistance of Wimet 2. Long life helps to assure the main- 
gives a life of up to 100 times that tenance of high accuracy in the 
obtained from conventional steel work produced. 
blades. 


Standard sizes and styles for PLUNGE and THROUGH - FEED GRINDING available for all machine makes 


WicKWMAN ao LIMITED 


WIMET DIVISION, TORRINGTON AVENUE, COVENTRY. Telephone: Coventry 66621 
“‘Wimet" is the Registered Trade Mark of Hard Metal Tools Ltd., a Wickman associated company 
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THE ANNUAL DINNER, 1961 





The Annual Dinner of The Institution of 
Production Engineers was held on ist 
November, 1961, at the Dorchester Hotel, 
London, and was attended by more than 500 
members and guests. The guest of honour 
was The Right Hon. Viscount Chandos, P.C., 
D.S.O., M.C., President of The Institute of 
Directors and Chairman of Associated 
Electrical Industries and of the Northern 
Ireland Development Council, who presented 
the Institution’s Annual Awards during the 
evening. 

The President of the Institution, Mr. Harold 


Burke, was in the chair. 





proposing the toast of “The Guests’, the Presi- 
dent said : 


It is with very great pleasure that I propose this 
evening the toast of “Our Guests”. We are glad to 
welcome as visitors, prominent industrialists to con- 
tribute, we hope, to the thoughts we have before 
us. We are pleased to have with us, too, education- 
alists and scientists and this is particularly appropri- 
ate because this is a time when the Institution is 
thinking more and more of the question of edu- 
cation in relation to the work that lies ahead. We 
welcome the educational members of our Institution 
as men in that particular category and we welcome 
members of kindred institutions and extend to them 
the hand of friendship and co-operation; and we 
shall hope that we may see something of the prob- 
lems before us on which we work together. 

I am sorry it is not possible for us to welcome 
members of the Diplomatic Corps, as is our usual 
practice, representing as they do the States of the 
Commonwealth. I understand, however, there is 
another party in some other place—Buckingham 
Palace, in fact—but in welcoming our guests it may 
be a little difficult to mention any of them by name 
since perhaps I should be guilty of forgetting one or 
two of them. But I would like to say how pleased I 
am to see Miss Anne Shaw here this evening—a very 
distinguished member of the Institution who, as you 
know, is a world authority on time and motion study 
and a lady we greatly respect; and another lady 
member, Miss K. M. Cook, an industrialist in her 
own right. 

Despite what I have said about not mentioning 
names of our distinguished guests, I should like to 
offer a special welcome to Captain Eyston, whom 
we are all delighted to see here this evening. I propose 
to say something on our guest of honour a little later. 
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Lord Chandos, guest of honour, is received by the 
President, Mr. Harold Burke. 


This is the platform where once a year the Insti- 
tution is privileged, through its President, to say 
something of the problems before the country, the 
Institution, the members and all of us. I would 
suggest we are living in troubled days and that that 
has an impact on our thinking to a very marked 
degree. What has been happening this week with 
regard to nuclear weapons has surely demonstrated 
the biggest breakdown in human relations in world 
history; and bringing that closer to ourselves and 
examining the problems, we begin to wonder where 
we fit into the task of establishing world peace. But 
we are probably just as much concerned today with 
the problems within our country, since that is some- 
thing about which we can do something. 


We are concerned with the economy of the nation 
and with industrial progress, and this is where the 
Institution has a right—nay, a duty—to say what 
they feel, to do what they feel they must and to see it 
gets done for the good of mankind, and perhaps of 
this country in particular at this stage. I] am suggest- 
ing that this country is part of the pattern of the 
world as a whole, that industry is part of the pattern 
of this country and that we are the people con- 
cerned. We must, therefore, take time to ask our- 
selves just exactly where we fit in in this situation. 


education for management 


If we study the industrial problem we are all 
concerned with the fact that we feel that in Britain 
we are not making nearly enough progress in top 
management structures. You can hardly pick up a 
paper or magazine in these days without reading an 
article or press report on what some prominent in- 
dustrialist has said on the problem of education for 
management. I believe we all accept the fact that 
the management of industry is a job for scientific 
application, 
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No longer can we say we can aspire to reach the 
top of the tree just by luck or by virtue of knowing 
the boss. It is a problem of being able to get into 
management and to do what we can for industry 
by hard work, by brains and by guts. If we examine 
the situation in industry we shall probably find where 
we are failing most. 


progress is too slow 


Our universities and colleges throughout the coun- 
try are making a valiant effort to deal with the 
question of training for management but I must say 
I feel that progress is far too slow. In terms of 
percentages in this field we rank with a country like 
Yugoslavia; we are well behind countries like Russia, 
Germany and the United States of America; and 
until we can stimulate thought and action in our 
universities and colleges, through the Government, 
so as to have far larger numbers of candidates com- 
ing forward to be trained in top management, we 
cannot fold our hands and say our job is done. 


I believe there is still much in the university field 
that can be done by the Government. I am hoping 
we shall be able to see the six new universities 
established with a Department in Production Engin- 
eering. The Institution has already communicated 
with them on this and we are hoping they can be 
persuaded to see the importance of it. But there are 
a large number of universities in this country with 
engineering facilities but without production engin- 
eering courses in their courses of study; and what 
we are trying to do is get them interested in this 
work. More than that, we are trying to insist they 
have a duty in that direction. 

The Institution is taking a special interest in 
Birmingham University because that, at present, has 
the only occupied Chair in Production Engineering 
in this country, and in a very short time—a matter 
of weeks—I hope to be able to tell you of the 
detailed work that the Institution is planning in 
connection with Birmingham University. 


giving a lead 

We feel we have here an opportunity to give some 
practical assistance, to give a lead, on how we think 
that can be done. But this is in no way intended 
to detract from the work done by the Colleges of 
Advanced Technology. On the contrary, I believe 
it will be complementary to what the universities are 
going to do. In fact, I have a great admiration for 
the advanced colleges and the work they are doing 
under trying conditions. 


It is significant that the real control has heen 
transferred from the local authorities to the Govern- 
ment. I hope that that is a move for the better, 
because without better facilities and more meney 
and staff they will not be able to cope with all the 
students who are trying to get these courses in higher 
management techniques. 

I hope it will not be long before we see degree 


courses in Production Engineering. This is in no way 
intended to criticise the Dip.Tech. diploma on which 
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splendid work is being done throughout the country. 
It may be complementary to it, but there is a great 
psychological as well as practical value in being able 
to offer students a degree course in Production En- 
gineering. 

Where do we stand in relation to Her Majesty’s 
Government? I feel that at the moment the Govern- 
ment are failing to realise, in spite of all the talk. 
that productivity is the keynote of the economy of 
the nation—because if they did realise that they 
would be doing more about it. Several months have 
been spent trying to form a Planning Committee and 
to construct its terms of reference, This is a matter 
of the greatest urgency. If we have to wait months 
to settle the terms of reference, how long must we 
wait before we get results?—and that is what we 
want. We have to do something right now. 


A Minister of Production 


I believe the answer is for the Government to ap- 
point a Minister of Production and I mean (speaking 
with respect) a top-ranking industrialist, at Cabinet 
level—not a politician. (Applause.) I believe this is 
essentially a job for an industrialist with the necessary 
experience. I think the time has come when we must 
stop using words for the sake of trying to do some- 
thing we do not really mean and we must initiate 
action which industrialists and trades unions under- 
stand, and on which they will do something because 
they respect a decision as being right and fair. 

If it is felt right for British Railways to have one 
who is considered to be a very high-ranking ad- 
ministrative industrialist in charge of them, how 
much more important it is that we have the best 
brains we can find to advise and guide the industries 
of this country ! 

I feel that to have anything less is to pay lip- 
service to the question of productivity, and that must 
be improved before wages can be improved. Let us 
be realistic. We are not going to hold the wage 
“pause” down indefinitely. We are going to see, I 
hope, that wages are related to productive effort: 
but let us be sensible about it. At present all we 
have is talk and no way in which something can be 
done. I suggest that if the Government care to 
appoint an important Minister of this order, it will 
go a long way towards establishing confidence in what 
industry is trying to do. (Applause.) 


time for fresh thinking 


I have referred briefly to human relations on the 
subject of the nuclear bomb tests and I suggest that 
industrially speaking, human relations in this country 
have reached a very low ebb and it is time for fresh 
thinking. I am not at all sure that the present 
machinery should not be re-examined with a view 
to seeing whether the terms of reference in dealing 
with such things ought not to be reconstructed, 

I am not attempting at this stage to analyse the 
situation or apportion any blame. But if we take the 
trouble to look at the causes of some of the disputes 
going on in this country now, we are shocked to feel 





that that kind of thing should be happening in 1961 
and there is very little that we appear to be doing 
about it. We are so apt—are we not?—to say it is 
someone else’s problem, that we have this and that 
to attend to. 

The most important problem we have to consider 
is whether it is our responsibility and if it is what 
we are doing about it. I am not suggesting, of 
course, that the members of The Institution of Pro- 
duction Engineers are the sort of people who can 
put the country to rights. | am not suggesting we 
have the answer to all these problems. I am suggest- 
ing, however, that engineers as a whole can make a 
major contribution if they will get together and 
consult on ways and means of doing the things we 
are always talking about. I suggest if we care to 
make a start on the problem in our factories we could 
call together our design engineers, development 
engineers, sales managers, cost accountants and pro- 
duction engineers to discuss these questions from all 
angles. Why do we choose to remain aloof from each 
other when we are talking about national economy ? 

I am delighted that we have with us tonight 
members of kindred institutions, because | am hop- 
ing that in 1962 we shall see a growing awareness 
of the need for co-operation between senior institu- 
tions on the matter of productivity, which is not just 
a question of development and design but a question 
of complete co-ordination, and recognition of the fact 
that the production engineer is an important member 
of the team. He should not be regarded as a small 
tooth in a large cog, or a poor relation of the ad- 
ministrative machine. 


importance of co-operation 
The science of the technique of manufacture is 
one of the most important things with which we 





The President greets The Institution's senior 
lady member, Miss Anne Shaw 











have to deal today. How do we make something 
better than anyone else, at a lower price than anyone 
else can make it? It is, of course, by application of 
continuous study and brains and through complete 
co-operation between the designer and the develop- 
ment engineer; and I feel that if we, as an Institu- 
tion, can recognise that we are not in a watertight 
compartment but are part of the national economy, 
that we are the people in the country who are con- 
cerned with how we can improve things here, we 
can extend a hand to all our brother members of 
other institutions and say, “Can we get together? 
May we help on this terribly important task?” 


Speaking now just to the members of our own 
Institution I would say: how often we talk about 
acceptance of responsibility! Just precisely what does 
it mean? What does it mean to you? What does it 
mean to those who listen to a man giving a lecture, 
or working at their daily job, if we are not all pre- 
pared to accept, in the widest sense, responsibility 
for something other than the job for which we are 
paid? I believe that that is the important thing that 
we want to get across, this wide dissemination of in- 
formation, this spreading of the gospel, this willing- 
ness to learn and to accept increased responsibility. 
All that is something which must become funda- 
mental and yet something we are too often so 
anxious to avoid. Therefore, I say to members : 
Here is where you fit into the pattern. Through 
sectional and regional meetings, in co-operation, in 
stimulation and in methods by which you can en- 
courage and teach younger members to take over the 
responsibilities that lie in your particular field of 
industry. 


There are, in this Institution, 13,000 qualified 
production engineers, all of whom make, every day, 
decisions affecting our national economy. That is a 
very large build-up of scientific discovery and deter- 
mination as far as final results are concerned. 
Thirteen thousand people can make positive decisions 
in the right direction, all of which will help their 
companies and themselves and, of course, the country. 


I want to stress the point that I so often try to 
make—that this country is us! It is not just some- 
thing remote, round a corner. And if we start 


with ourselves, examine what we are doing and 
determine to do something better about it, then I 
feel sure we shall find the job has been worth doing. 
If we accept the task with enthusiasm in an en- 
deavour to make our personal contribution of help 
in this, it will grow and we will go away saying: 
“There is a job for me”. 

I have to couple with this toast the name of our 
distinguished guest of honour, Lord Chandos, so 
well known to you that I feel anything I might say 
of him must be completely superfluous. He is, of 
course, Chairman of that great group of companies, 
Associated Electrical Industries, Director of I.C.L, 
President of the Institute of Directors since 1954, 
Chairman of the Northern Ireland Development 
Council since 1955 and President of Manchester 
College of Science and Technology since 1956. 


He was Member of Parliament for Aldershot from 
1940 to 1954 and President of the Board of Trade, 
1940 to 1941. He was Minister of Production and 
a Member of the War Cabinet from 1942 to 1945 
and Secretary of State for the Colonies from 1951 
to 1954. Here may I interpose that in 1942 the 
Institution drew up a Memorandum to be sent to 
the Government on what they considered ways and 
means which should be adopted to increase produc- 
tivity. That was 19 years ago and we are still talking 
about it. 


Many other things have happened since then, of 
course, but I think it is significant that that Mem- 
orandum should have been sent to the President of 
the Board of Trade of that time, who was the Right 
Hon. Oliver Lyttelton. I doubt if he remembers that, 
but he remembers many other things and I would 
like to say, on your behalf, how delighted we are 
that such a distinguished statesman and industrialist 
should find the time, in the extraordinarily busy 
programme he has, to come and spend an evening 
with us and find time to think about what he is 
going to say in reply to this toast. 

We look forward with great eagerness to listening 
to what he has to say to us, and I now ask members 
to rise and drink to our guests, coupled with the 
name of our principal guest, the Right Hon. Vis- 
count Chandos. (Applause.) 


REPLY BY LORD CHANDOS 


ji Right Hon. Viscount Chandos, P.C.. 
D.S.O., M.C., in response said : 


I am truly honoured that you have entrusted me 
with this task this evening, all the more so because 
the Chairman of your Council is the Director of 
Manufacture at A.E.I., Manchester. 

The President touched, in passing, on the break- 
down of human relations which has been caused by 
the explosion of the bomb and other things. I have 
an uncomfortable habit of asking the eminent 
scientists who sometimes work for my company : “To 
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which particular school do you belong?” I say, “My 
dear Professor, it would be a great help to know if 
you belong to that group of scientists who think there 
will be no human life on this planet within 25 years, 
or to that group who say there will be so many 
that it will be impossible to feed them.” 

As an industrialist I have to try to do my best 
to run the policy of the company between the horns 
of that painful dilemma. I will devote no time to 
discussing the position of the production engineer in 
our society because it is quite obvious that his must 
be one of the principal roles in leading the country, 
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both towards justifying Mr. Butler by doubling the 
standard of life in the next 25 years, or going still 
further to ever greater expansion and prosperity. 


In our country it is not often recognised how much 
productivity is a function of capital and of man- 
agement. Of course, we must admit that without a 
loyal body of workpeople who are working under 
happy and cheerful conditions, neither capital ex- 
penditure nor good management will achieve much. 
But advances of productivity depend on capital ex- 
penditure and skilful management. I think this is 
an important point which is often missed, because 
the tendency in British industry has been for wages 
to absorb nearly all the decrease in costs brought 
about by massive capital expenditure and _ skilful 
management. 


It is, of course, quite unnecessary to underline the 
point to such an instructed audience as this, but an 
illustration might serve. If the use of computers en- 
ables us to control stocks and work in progress and 
the flow of materials through the shop floor more 
effectively than by man-made calculations, then we 
can look for increased productivity from the same 
labour force and the same square footage of factory 
space. But that increase in productivity owes prac- 
tically nothing to labour as normally defined, and 
almost everything to the machine, the computer; 
and it must not be claimed that the whole of the 
benefits of that increased productivity should go to 
labour. 


reward for wage-earners 


I believe every increase in productivity, even if 
entirely due to the machine, should bring some re- 
ward to the wage-earners in industry. Some vears 
ago I suggested we should have a wage agreement 
by which the wages of the workers would rise by 
24% per annum for three or five years; and I said 
such a scheme would not be inflationary because 
productivity would certainly rise by some 34%. The 
reaction of some leaders in the trade union move- 
ment was interesting. They asked, “Why the gap? 
If productivity is going up by 34% why should not 
wages go up by 34%?” Of course, that is absurd 
because productivity is largely a function of manage- 
ment and capital expenditure. Imagine getting in- 
creased productivity by exhorting people to work 
harder! If I were to do that I should be greeted 
by rude noises. It was all right for Henry the Fifth, 
but it does not work today. 


Even among the awards to be given this evening 
there is one for a Paper on “The Maintaining of 
Production Potential with Shorter Working Hours 
by means of Advanced Management and Production 
Techniques”. I think that is an admirable title for 
a Paper, although I do not know why the word 
“potential” has been put in there. 


Another part of productivity, apart from mechan- 
isation and happy labour relations, lies in the field 
of management and I agree there is a large gap in 
our educational system requiring our earnest atten- 
tion. This other aspect is the subject of statistics 
which are more than usually boring, relating to the 


numbers passing through the universities or schools 
of Russia or the United States—which are quite 
beside the point. They prove nothing. 


The first gap in our system is that a boy has 
now to elect for humanities or for science and 
engineering at far too early an age. We must secure 
that young people are given at least some grounding 
in matters of science so that if, later, looking at the 
world in which he is to live with more mature eyes, 
he wishes to change from the humanities to a tech- 
nical education, he already possesses at least the 
fundamentals on which to build a career in engin- 
eering or science. Of course, the humanities tend to 
be more attractively taught than science. We in 
industry draw so much of the best brains from 
engineering and science into production, day by day, 
that the teaching profession is a little thin in that 
field. That is the first thing. 


training for management 


Secondly, as your President has mentioned, train- 
ing for management in this country requires expan- 
sion and improvement. A graduate engineer has 
undergone a long and expensive training. It is 
difficult to get into a university and he has had to 
spend three years getting a B.Sc. degree and then 
two years in a shop. If he then goes into a branch 
of engineering and makes a success of his career 
then at 30 he finds himself in charge, perhaps as 
superintendent of a works employing 1,000 people: 
and suddenly the problems coming on his desk have 
nothing to do with engineering but concern many 
other things, at least for part of his day. 


He has been highly trained in engineering but 
when it comes to dealing with a trade union or a 
tea-break dispute, nothing in his early training 
guides him. He has been taught that engineering is 
a matter of measurement; but he also finds he must 
ask himself whether to go on producing for stock, 
whether or not the markets are contracting, or if 
the Government policy is likely to change, and many 
other such questions. He must ask himself whether 
with 74% money he is right in manufacturing for 
stock. 


Engineers are not trained in all these matters and 
we want, in our general educational system, a period 
in ordinary business training and management, en- 
abling a highly-skilled specialist to bring general 
knowledge to bear on the general problems which 
will face him. Therefore I agree that we have to 
try to expand training in higher business manage- 
ment. 


plain speaking required 

Going back to the Institution, I am impressed by 
the fact mentioned by your President, that you can 
make a decisive contribution, and while you will 
succeed in persuading some people, I think engin- 
eers are not always particularly skilled in making 
their ideas appeal to other men. It might, therefore, 
be worth considering using the Queen’s English in 
a way other people will understand, rather than 
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PRESENTATION OF ANNUAL AWARDS 








Mr. K. J. Hume was awarded the Institution 

Medal for the best Paper presented by a 

Member. This was the second occasion on 
which Mr. Hume has gained this award 








Mr. H. Grisbrook received the J. D. Scaife 
Medal for the best Paper published in ‘‘The 
Production Engineer” 





Mr. E. P. Ward was awarded the Institution 
Medal for the best Paper presented to the 
Institution by a non-member 





Mr. P. J. Varley won The Lord Austin Prize for 
The 1960 Schofield Scholar, Mr. J. S. Hawkins, the best essay submitted by a Graduate of the 
is congratulated by Lord Chandos Institution, for the second year in succession 








jargon which appears to have more to conceal than 
to disclose in the process. 

We wish to secure that the industrial army gets 
the right orders from the top, that those orders are 
properly communicated to the troops — and The 
Institute of Directors is to have courses in communi- 
cation. It is no good living in a ‘Trappist atmosphere 
where what you think cannot be conveyed to others. 
It is important to make a speech which is under- 
standable and therefore we want to achieve this 
proper communication and to see that all march as 
far as possible in step, conscious of the fact that they 
are advancing upon a common plan, towards a 
common objective which will reward both capital 
and labour, the one for its risk and the other for 
its work, in a manner that will lead to the prosperity 
of the nation as a whole. (Applause.) 


Mr. R. H. Turner, M.A. (Chairman of the Council), 


in a brief acknowledgement, said : 


It is my privilege at this stage of the proceedings 
to render thanks to those who have been responsible 
for the success of this, our Annual Dinner. This is 
something in which I take particular pleasure to- 
night, because although it might be said that the 
number of these occasions tends to double every ten 
years—rather like the production of power or any- 
thing else—nevertheless, to every institution or as- 
sociation concerned, each individual occasion is of 
its Own prime importance. 








The importance of this function tonight is that 
we have Lord Chandos as our principal guest. 
(Applause.) Yo me this is a particular pleasure i 
that at long last we have persuaded him to visit us; 
and I am delighted he has seen fit to do so during 
my term of office. We have been delighted to hear 
one of his sparkling speeches in which we can all 
take very great pleasure. 

That speech was refreshingl, down-to-earth, as 
befits a past Minister of Production. Lord Chandos 
knows only too well the problems facing production 
engineers and production engineering generally. As 
leader of a great industrial empire and as one who 
participates to no small extent in the chemical in- 
dustry and the financial world, he is a man to whom 
we can listen thankfully, and whose words we can 
accept as guidance to our future. We are most 
erateful to him for finding time to grace our function. 
I thank him also for undertaking the extremely 


arduous task of presenting the prizes, which I noticed 
he did with his customary skill and distinction. 

Il am sure you would wish me to refer to our 
worthy President. (Applause.) He has made what is 
customarily known as a “fighting speech”-—a speech 
which was not merely a collection of words thought 
up for this particular occasion but a speech which, 
I know, came from his heart. Further than this, I 
would say Harold Burke is not primarily a man of 
words but a man of action; and I think we can look 
forward, in our Institution, to real progress as a 
result of the action now being taken by our Presi- 
dent. On behalf of the Council and members I would 
like to express to him our appreciation for the lead 
he is taking in this respect. We thank you most 
sincerely, Mr. President, particularly as you have 
succeeded in office a man whose name I must 
mention, Mr. Ronald Pryor (Applause) who set a 
wonderful standard in our Institution and one which 
wiil not soon be forgotten. Mr. Burke is following 
in his tradition and we are indeed grateful to him 
for being able to spare time (which he does un- 
stintingly) in the interests of our great Institution. 
Thank you, Mr. President! (Applause.) 


It would be unbecoming if I were not to mention 
those who have been responsible for the arrange- 
ments tonight, and I know this is customary; bit 
nevertheless it is important that we should refer to 
the Headquarters Staff of the Institution, led by our 
very worthy Secretary. Mr. Woodford. (Applause. 
As you may suspect, a great deal goes on behind the 
scenes in organising a dinner of this magnitude and 
I am sure you would agree that Mr. Woodford and 
his staff have done everything possible to ensure 
our comfort and entertainment this evenine. 


To all our members I would say ‘thank you’ for 
coming along tonight. I am sure you have found it 
worthwhile and I thank you also for bringing with 
you the many guests who have graced our function 
tonight. They are most important to us at this par- 
ticular juncture in the affairs of the Institution. We 
are confident that what you have heard tonight will 
do nothing but good towards the furtherance of 
production engineering in this country. We are 
vrateful to you for coming and supporting this 
function, We look forward to seeing you again next 
year. I thank you for listening to me patiently and 
responding so well to the acknowledgements. 


(A pplause.) 
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THE HUMAN ELEMENT AND PRODUCTIVITY 





Works Director, 
Ericsson's Telephones, Ltd. 


. we are going to discuss are the human needs 
of our industrial society in meeting the needs 
of the community as a whole. The problem is 
world-wide in scope but it will be sufficient for our 
purpose if our main argument centres around our 
own industrial society, with such references to other 
countries as will help to illustrate the pattern here. 


What distinguishes the subject matter of this ad- 
dress is the ratio of what has been and is being said 
and written and the effective results. To develop this 
Paper I made some excursions into the literature of 
the subject and have been somewhat surprised at 
the amount available. It would seem that every 
possible angle has been examined and written up, 
particularly in the U.S.A., so that lack of informa- 
tion sources could never be advanced as a reason 
for the apparent lack of results. The fact that so 
little practical application appears to have resulted 
from this available welter of words, and with the 
need so clearly demonstrated so many times, is 
indicative of the depth of the problem and it is a 
compliment to The Institution of Production Engin- 
eers that on many occasions they have provided a 
platform for discussion on this and related matters. 


the economic background 


Adam Smith, the noted economist (1723-1790), in 
a comment about the balance of economic power 
existing in the eighteenth century, said, “We have 
no Acts of Parliament against combining to lower 
the price of work, but many against combining to 
raise it”. 
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This meant that in the normal course of events 
the income of the working masses would be pressed 
down and down, but there was a lower limit. “A 
man must always iive by his work, and his wages 
must at least be sufficient to maintain him. They 
must even upon most occasions be somewhat more; 
otherwise it would be impossible. for him to bring up 
a family, and the race of such workmen could not 
last beyond the first generation.” 


J. K. Galbraith, in his book “The Affluent Society”, 
comments that this was the beginning of perhaps the 
most influential and certainly the most despairing 
dictum in the history of social comment, the notion 
that the income of the masses of the people—all who 
in one way or another worked for a_ living, 
whether in industry or agriculture—could not for 
very long rise far above the minimum level necessary 
for the survival of the race. It is “the immortal iron 
law which, as stiffened by Ricardo and refashioned 
by Marx, became the chief weapon in the eventual 
ideological assault on capitalism”. 


Smith was followed by David Ricardo (1772-1823) 
and Thomas Robert Malthus (1766-1834) and with 
them the notion of massive privation and great 
inequality became a basic premise. Mass poverty was 
considered inevitable, however much the _ total 
national wealth rose. Ricardo summarised the “iron 
law of wages” in the comment: ‘Labour, like all 
other things which are purchased and sold, and 
which may be increased or diminished in quantity, 
has its natural and its market price. The natural 
price of labour is that price which is necessary to 
enable the labourers, one with another, to subsist and 
perpetuate their race, without either increases or 
diminution.” 

The conditions under which these basic ideas de- 
veloped should be understood. The mass of the people 
always from time immemorial had been poor and 
indeed generally upon a level of near starvation and 
both Ricardo and Malthus were looking into an 
improving future, certainly upon the basis of gross 
inequality, but this was claimed as naturally develop- 
ing from the competitive nature of things. Progress 
would enhance the wealth of those who were rich, 
but not of the masses. 





It was not claimed as any virtue that the in- 
equality existed, that the rich became very rich, but 
it was claimed that this was the order of things and 
that if this was altered in any way the system would 
suffer and a greater evil follow, namely, that the 
poor would get poorer and become so poor as to be 
unable to exist. To be able to keep the poor just 
above subsistence level was worth some inequality 
of income, gross though this might be. 

The basis of employment before the industrial 
revolution was that of master and serf or slave. The 
slave was a chattel of the master while the serf was 
somewhat better and had some established rights, As 
individual skills and crafts were found to be neces- 
sary, some artisans were able to purchase or other- 
wise establish their independence and to sell their 
products for reward. This period is generally described 
as the “agricultural period”; the predominant unit 


of production was the manor and the principal pro- 
ducts were agricultural. 

With the passing years both increased indepen- 
dence and increased specialisation were achieved by 
the artisans and with strengthening economic 
positions, they began to form craft guilds — this as 
early as the thirteenth and fourteenth centuries. 

Within the craft guilds there were master crafts- 
men, journeymen and apprentices, each clearly de- 
fined; they usually all worked together in the master 
craftsman’s home. Each member of the guild, if he 
were not already a master craftsman, might become 
one; apprentices were embryonic journeymen and 
master-craftsmen. 

The guild system gradually disappeared with the 
advent of the industrial revolution, which brought 
with it expanding markets and improved transporta- 
tion, increasing use of machine tools and the need 
for greater capital to set up in business. Journeymen, 
finding it increasingly difficult, if not impossible, to 
become master craftsmen, formed separate associa- 
tions called Yeomanry Guilds and this was the start 
of separate associations formed to bargain as groups 
with employers. These Yeomanry Guilds were the 
ancestors of modern labour organisations. 

The important thing to notice here is that the 
associations of all artisans in one group—the master 
craftsman who was the employer, together with the 
journeyman and the apprentice—recognised their 
mutual interests and the Guild gave status to both 
the journeyman and apprentice, in that the way up 
to master craftsman was inherent in the design and 
objects of the group; all who were employed in this 
way were in harmony. When the journeymen felt 
compelled to join a group separately from the master 
craftsmen, the identity of interest became lost and 
industry began to split into two groups, the employer 
and the worker; disharmony appeared with many 
opposing interests. 





The factory system developed later, bringing to 
many revolutionary changes in the management of 
manpower and producing the industrial capitalist or 
factory owner; the worker faced the likelihood of 
retaining employee status throughout life, the artisan 
as a craftsman largely disappeared and work was 
generally simplified to-a level of unskilled or semi- 
skilled operations. 


the advent of mass production 

Peter Drucker, in his book “The New Society”, 
published in 1951, says: “The true revolutionary 
principle is the idea of mass production. Nothing 
ever before recorded in the history of man equals, 
in speed, universality and impact, the transformation 
this principle has wrought in the foundation of 
society in the forty short years since Henry Ford 
turned out the first ‘Model T”.” 

A great point is made by Drucker of the separation 
of the worker from the product in a mass-producing 
system; the product is a collective product which is 
turned out by the plant, by the organisation, and 
separated from the plant the worker is nothing be- 
cause he can produce nothing. This is an entirely 
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different world from that of the early traditional 
agricultural society where the vast majority, with 
little more than what they were born with or what 
they could make themselves, could and did produce 
for themselves. This new order of things makes the 
worker so dependent upon the means of production 
that the status and prestige system of the earlier 
society is shattered; it also makes the threat of un- 
employment unbearable and this not only for 
economic, but also for status reasons. The loss of 
self-respect and initiative arising from long-term 
unemployment is too well known to require comment 
here, except to say that these psychological factors 
are more important than the economic factors re- 
sulting from the loss of pay suffered by the unem- 
ployed. 

The advent of mass production or industrialisation 
generally tends to destroy family cohesion and 
interdependence. Instead of the family working as a 
unit, the individual members are separately employed 
and even if they are in the same place of employ- 
ment, they are no longer working as a family. 

To a large degree the family has become a luxury: 
children are no longer an economic asset, but an 
economic liability and as a consequence the birth 
rate has declined with increasing industrialisation. 
Disturbances consequently arise in society which are 
reflected in the neuroses and complexities of modern 
living. 

Non-Western societies, when industrialised and 
where the industrial growth is naturally so much 
more rapid, are profoundly disrupted by the impact 
upon their traditional way of life and in particular 
the impact upon their family life. The resulting social 
unrest is thus widespread and is becoming more so 
as industrialisation inevitably proceeds. 

The worker generally is thus subject to strains and 
stresses never known in a traditional agricultural 
and craftsman society, and this basic disturbance 
naturally does little to help additional social problems 
arising from the individual employment in a_par- 
ticular organisation. 


the experimental approach 

Out of all the many experiments conducted in 
industry which have illustrated the profound in- 
portance of a study of human reactions to industrial 
employment, two might be mentioned. 


the Hawthorne experiments 

These experiments are so called because they were 
conducted at the Hawthorne plant of the Western 
Electric Corporation of Chicago, a company con- 
cerned with the production of communication 
equipment. 

The company was then (1924) a most progressive 
company with first-class social amenities available 
to all their employees; they were conducting experi- 
ments in the relationship of illumination to output. 
To determine the information they needed they 
varied the illumination serving a group of employees 
under test and in the same shop kept a control 
group unchanged. The output of the group with 
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improved illumination went up but, to the astonish- 
ment of the investigators, so did the output of the 
group which still had precisely the same conditions 
as before; obviously more was involved than a simple 
change of illumination. 

From this start a series of experiments was under- 
taken under the guidance of George Elton Mayo, 
Professor of Industrial Research at Harvard, which 
lasted a number of years (mainly 1924-1927) and 
about which a considerable amount has been written. 
The more important aspects were determined from 
an examination over a long period of six girls doing 
an assembly job, who were separated from other 
groups for this purpose, and another examination of 
a group of men doing a series of wire connecting 
operations. 

The attention given to this small group of girls 
resulted in marked increases in output under varying 
working conditions, all of which were most care- 
fully documented. By asking their co-operation the 
investigators made the girls feel important; they 
were no longer separate cogs in a machine, but were 
a congenial group trying to help the Company in a 
problem. They had found stability, a place where 
they belonged, a clear need for their services and 
they worked better than they had ever done before. 

This demonstrated sharply that a social function 
was being performed by the group as well as the 
production of goods, and that the group should be 
studied as a group rather than as isolated individuals 
within the group. 

The group of men was studied to learn their 
personal reactions each to the other and the effect 
of this upon output. Again, some unforeseen 
results were obtained and knowledge was gained of 
the decisive control which was exercised by the un- 
written laws of the group to control output around a 
point which it was judged (and very nicely judged) 
would give the least trouble to the group, both in 
terms of actual physical effort, and in terms of the 
least interference from management. The cash interest 
clearly had less influence than the gang interest, 
since it was invariably the case that the unofficial 
codes laid down by the group restrained output below 
what could have been relatively easily achieved. 

It was apparent that the group developed its own 
natural leaders and had its own social structure 
and code of behaviour, which was generally in con- 
flict with management whose intention naturally was 
to get maximum output. The problem here quite 
clearly is to get such groups, such teams, to work 
with and not against the management and to do this 
a really thorough understanding of group motivation 
is obviously essential. It should be appreciated, of 
course, that wherever group effort of any kind is 
required, such “unofficial” groups as described will 
arise. 


the General Motors experiment 


This took the form of General Motors asking their 
employees to write on the theme “My job and why 
I like it’, and it was claimed for this method that 
it left the employee with a greater degree of freedom 
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of expression than interview techniques and attitude 
surveys then prevailing (1947). It was claimed that 
there was less direction of employee thoughts in the 
method and while the employee was asked to com- 
ment only upon what he liked about the Company. 
what he did not like was also clearly showin in the 
negative sense, by what he did ‘not say. Supervisory 
and management grades were excluded from the 
contest. General Motors had four major objectives 
in promoting the contest and these were : 


1. to encourage more constructive attitudes in the 
minds of employees by directing their attention 
to the positive aspects of their jobs; 


2. to place in the hands of employees certain 
educational bulletins that would indicate some 
of the benefits derived from employment with 
General Motors; 


3. to collect material for the enlightenment and 
education of supervisory and management 
groups; 


4. to obtain a body of data for the analysis of em- 
ployee attitudes. 


The method proposed would clearly give good 
results if a good response was forthcoming and great 
efforts with competitions and a large array of valu- 
able prizes, valued at 150,000 dollars, did eventually 
produce a response from nearly 175,000 employees. 
The total number of employees covered was 297,000 
and thus a response was obtained from 58.8°/, of the 
total employees, This represents a most valuable con- 
tribution to knowledge of industrial relations, 
and more will certainly be heard from the detailed 
analysis of results than has as yet been published. 
The analysis itself was a most formidable task and 
eventually the subjects discussed in the letters were 
reduced to 58 themes and the frequency of repetition 
tabulated. 


The findings have been similar to other employee- 
attitude surveys and confirm the results of experi- 
mental studies in showing that what influences em- 
ployees is far from being solely, or even primarily, 
a function of basic wages or of wage incentives. These 
large scale attitude surveys plainly show the necessity 
of giving attention to a large variety of needs and 
wants to get the best levels of satisfaction and morale 
in industry. 


The five most important factors were shown to be : 


1. wages; 

2. security ; 

3. supervision ; 

4. opportunity for advancement; 
5. training facilities. 


the industrial situation 

It is tiresome, perhaps, to repeat that we have a 
national need for the maximum productive effort from 
every person gainfully employed. Tiresome or not, 
every advantage should be taken in an address of 
this kind to stress this national need. It is well known, 


but should continually be 1epeated, that our 
economy is precariously balanced and that if we do 
not achieve significant improvements nationally in 
productivity each year, our standard of living must 
fall. It is difficult to see how such a fall, once 
seriously begun, could be arrested before . disastrous 
effects upon our economy resulted. 


There is no doubt that we are not achieving the 
development in productivity which is necessary, and 
certainly not that which is possible, and most of us 
I think would suppose that we are not achieving the 
possible by a wide margin. The reasons could be 
erouped broadly under three headings : 

a. The national economic policy 

b. The equipment to do the job 

c. The man-power effort behind the job. 


The national economic policy is not within my 
competence to discuss. The equipment to do the job 
is lacking, and in many cases seriously lacking, and 
too many of us are working with equipment that is 
technically obsolete. I do not mean by that that our 
equipment in Britain is old, but I do mean that 
advances in technology have quite outstripped 
normal plant replacement patterns and we seem 
unable to make available the finances to maintain 
real technical efficiency, to replace perfectly work- 
ing plant by better, We could do worse than follow 
examples from the U.S.A.. where the mental ap- 
proach is more receptive to innovation than ours. 


The most serious lack is, of course, in the man- 
power effort. This is what we are discussing in this 
present Paper and certainly where our principal 
efforts must lie. There are a large number of factors 
involved and argument could arise on what are the 
principal ones. 

I believe they are : 

the general nature of industrial occupation; 
the trade union position; 

general industrial developments: 

personnel problems in the plant. 


general nature of industrial occupation 


The bulk of employment in our industrial society 
is semi-skilled or unskilled and the nature of in- 
dustrial occupation is thus that of a semi-skilled or 
unskilled operative; a great deal of industrial dis- 
quiet arises from a basic feeling of insecurity thus 
engendered. The skilled man is always in demand 
and so far as one can see, always will be. The semi- 
skilled man knows that he can be replaced by some- 
body having had a relatively short training and he 
is unable generally to feel that personal pride in skill 
nor achieve the group cohesiveness which belongs 
to the skilled man and his groups. All employees, 
skilled or unskilled, feel themselves to be in the grip 
of powers quite outside their control, This, however, 
is a feeling common to all of us, in an international 
sense by the political aspirations of different coun- 
tries, and in a national sense by the political aspira- 
tions of different organisations, particularly in these 
days of mergers and take-overs. 
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We all thus have basic feelings of insecurity which 
are clearly much worse for those who feel they can 
be relatively easily replaced; as this covers the large 
majority of those in industry, the effects on human 
relations can be profound. Wherever this basic sense 
of insecurity is realised and fully appreciated by 
management, happier working conditions almost in- 
evitably result. 

If basic insecurity can be removed or sensibly re- 
duced the field is open for co-operation with the 
employees, but the main responsibility for getting this 
going is with management, which is clearly always 
in a position of the greater security and always 
in the position of receiving the greater gain. Co- 
operation means consultation, a factor which in 
itself goes far to relieve insecurity, but consultation 
will never mean very much if goodwill does not 
exist in the organisation. Goodwill can only result 
from positive management policies designed to that 
end. 

The nature of employment has been significantly 
modified by the advent of full employment, and while 
it may be true that some managements would wish 
that there always was what they would call a 
“healthy” pool of unemployment, I cannot believe 
that the more important managers, those controlling 
the larger organisations, would do other than fully 
support the policy of full employment. To this 
degree I don’t agree with Lewis Wright, Secretary 
of the Amalgamated Weavers’ Association, when he 
said at the Production Conference at Olympia, 
May 1958: “Most employers or managers protest 
that they have no time for theoretical abstractions 
as they are fully occupied in producing the goods 
and making a profit. Most of them haven't the 
faintest idea how to achieve results making for 
maximum efficiency ; . any problem that cannot 
be worked out on a slide rule is dismissed as ‘labour 
trouble’ and the cure prescribed is ‘a dose of unem- 
ployment to bring them to their senses.’ ” 


One good effect of full employment is that it leads 
to a greater weighting of employees’ views and a 
greater value therefore from consultation. 


the trade union position 


Probably the most difficult problem facing trades 
unions is the poor attendances at branch meetings. 
There would appear to be no prospect of improve- 
ment in this regard; indeed, the indications all point 
to the position getting progressively worse, since 
there is a positive shift of power from the branch 
secretary to the shop steward on the shop floor and 
to the works convenor. The branch originally was the 
unit of craft unionism, but with the rise of the semi- 
skilled worker, the place of work rather than the 
craft has become a more important logical unit of 
organisation. 

Average attendances of 4% to 7% of membership 
is common, with often still fewer for widespread 
organisations like the A.E.U. and T. & G.W.U., and 
others. (In some industries like mining and print- 
ing the branch and the shop are the same unit and 
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the difficulties of separation do not apply.) Mr. 
Woodcock, President of the T.U.C., has said that 
branches have ceased to be an important part of 
trade union structure. Executive authority in the 
trades unions flows down the official machinery to 
the branch, while the flow of workshop grievances 
goes up to the shop steward, who probably never at- 
tends a branch meeting; there is thus a complete 
break in communications between the shop steward 
and the branch, Both the individuals concerned are 
likely to be much too busy to be able to do much 
about this and the stewards’ most likely official con- 
tacts are apt to be with other unions’ shop stewards. 
The troubles in the docks and in the motor industry 
are not helped by lack of regular contact between 
branch secretary and shop steward. 


the Communist influence 


The general apathy of union members to their 
branch meetings, and the ever-growing power of shop 
stewards creates fertile ground for Communist ac- 
tivity, and in thinking of such activity it would be 
well to impress upon ourselves the words of Lord 
Citrine, who in an address as Chairman of the Central 
Electricity Authority on “Human Relations in In- 
dustry”, given to the Institution May 1955, said: 
“Communist Party members believe in the collapse 
of capitalism and that to achieve this there must be 
class war. They are, therefore, continuously fighting 
against good human relations with managements and 
between men anywhere in industry—they must stir 
up trouble and keep up unrest. They believe that 
because of this ‘class war’ the industrial system must 
be kept in continued commotion; that it must not 
be allowed to settle down and every dispute is ex- 
ploited to hasten the day of collapse.” 


There is no doubt that future industrial relations 
must depend upon an acceptance that shop stewards 
are a significant operating factor in industry. It is 
as much in the interest of management as it is in 
the interest of trades unions to ensure that a reason- 
able working arrangement, based upon a strong shop 
stewards movement, can be achieved; management 
and trade union officials should get together on this. 


An important point in connection with trades 
unions is their number. There are over 600 operating 
in the United Kingdom and this is far too many. 
I am afraid I can offer no suggestions here, but 
perhaps you have comments to make. Another factor 
against trade union development is the relatively 
small subscription paid by members. 


general industrial developments 


The effective arbiter of industrial relations must be 
the larger sized unit and from it must flow the codes 
of industrial behaviour which will be accepted and 
adopted by all working units, this notwithstanding 
the fact that more than half the industrial popula- 
tion work in factories with fewer than 500 employees. 


A very high proportion of employees work in es- 
tablishments where a professional salaried manager 
is employed, a manager whose personal stake in the 
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business is slight. It is thus that the professional 
manager has taken away from the man of wealth 
the power that is implicit in running a business. 

To quote from J. K. Galbraith in “The Affluent 
Society”: “When the rich were not only rich but 
had the power that went with active direction of 
corporate enterprise, it is obvious that wealth had 
more perquisites than now. For the same reason it 
stirred more antagonism. J, P. Morgan answered 
not only for his personal wealth, but also for the 
behaviour of the United States Steel Corporation 
which he had put together and ultimately controlled. 
Today the shares of the United States Steel Cor- 
poration are still the foundation of several notable 
fortunes. But no sins of the Corporation are visited 
on these individuals, for they do not manage the 
Company and almost no one knows who they are. 
When the power that went with active business 
direction was lost, so was the hostility. 


“It does seem clear that prestige and power are 
now far more intimately identified with those who, 
regardless of personal wealth, administer productive 
activity. The high corporate official is inevitably a 
man of consequence. The rich man can be quite 
inconsequential, and often is.” 

The professional manager, taking the job as a job 
and using all the scientific aids possible to give him 
the analytical tools necessary to provide information, 
must surely be less likely to founder in a difficult 
industrial situation with the plant community than 
the owner-manager, who might feel he is too im- 
portant to be pushed around. The owner-manager 
will be less likely too to consider that the job re- 
quires modern scientific techniques of every kind, 
and would be more likely to “fly by the seat of his 
pants”, “to play it by ear”, than would the pro- 
fessional manager. This use of professionals must 
progressively improve management generally and 
this improvement will spread; indeed, it might be 
said to be contagious. 

Another aspect of industry which will profoundly 
change industrial life is the advent of automation, 
the so-called “second industrial revolution”. It 
should not be imagined, of course, that every factory 
will be operated by press-buttons—far from it; the 
necessity for batch production, where the expense 
of automation is simply not worthwhile, will always 
be responsible for a very large proportion of in- 
dustrial output. Many factories, though, where batch 
production is now the order of the day, will be 
linked together with other similar factories and their 
production rationalised into mass production quan- 
tities under the force of the company mergers and 
take-overs so common today. In this sense, many 
factories which left alone would never have the need 
to bring in automation, will do so by the merging 
of common interests and all will be compelled to 
install special purpose machine tools to reduce man- 
power to a minimum; this is probably the simplest 
form that automation can take. 

All these developments will take time, but will 


nevertheless present problems of a major character 
to all of industry. While they will take a long time, 


the important question is, how long also will a 
reasonably good understanding grow of the social 
sciences of industry? What will the rate at which the 
social sciences become sufficiently understood be in 
relation to the rate at which the second industrial 
revolution effectively takes place, and effectively 
displaces sufficient man-power to be really trouble- 
some ? 


personnel problems in the plant 

Stuart Chase has said: “A factory performs two 
major functions—the economic one of producing 
zoods and the social one of creating and distributing 
human satisfactions among the people under its 
roof’. 

We may have for too long neglected the develop- 
ment of human satisfactions in a plant but we are 
at the time now, or ought to be, when a measure of 
successful plant operation will be recognised by a 
high community interest in the total organisation 
and an active participation by the employees in the 
social aspects of their groups, It is becoming fashion- 
able, of course, to have one’s Company labelled as 
“progressive”, but much more is required than 
elaborate brochures on Company policy, and fancy 
titles in the personnel office. The feeling in a plant 
stems from the personalities involved and this natur- 
ally starts with the manager; if he, with his top 
echelon of management, form a good working team, 
with not too much distance either in position or 
salary from them, with community interest bedded 
into their thoughts, the plant is well on the way to 
high community interest. 

It should be thoroughly understood, throughout 
the whole plant, that the only factor that justifies 
the continued existence of the plant as a producing 
organisation is economic performance; this is and 
must be the first responsibility of management, 
however management is derived. Any manager who 
neglects this as his first responsibility should be 
condemned by the whole plant, as its very existence 
in the years to come, its ability to offer continued 
and stable employment, depends upon this alone. 
To a degree which might be marked, the need for 
economic performance and the individual welfare 
and interest of the employees could be in conflict; 
e.g., the advent of automation; but there is no 
escape from the need for economic performance. 


What we have to contrive is that economic de- 
velopments cause the least individual disturbance 
possible, disturbance which also should be as tem- 
porary as possible and be properly compensated. 
History shows that industrial development has al- 
ways progressively improved material well-being and 
not less so in the case of the average working man; 
there is no reason why this should cease, or indeed, 
slow down. 


As has been mentioned, the larger organisations 
set the general industrial pattern and the larger 
organisations have the greater difficulty with the 
development of community interest, simply because 
of their size. In this sense of size I am taking the 
dividing line between large and small to be 500 
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employees; this has been quoted as probably the 
figure at which the manager begins to lose personal 
contact. The difficulty of the larger units is that ot 
communication and more often the difficulty of 
communication up from the shops and office floors: 
this is a real difficulty and there would appear to be 
no ready solution. It is often claimed that the 
difficulty lies mainly in the area of middle manave- 
ment, but what is defined as middle management 
will vary with each organisation and particularly 
with size. It is not my experience that middle man- 
agement creates a block in communications. though 
I could well believe it to be possible. We are all 
seekers after knowledge in this complex matter. 

Let us briefly look at the position existing in the 
average large-sized working community, one that by 
its size will give us difficulties of communication and 
will again, because of its size, be a pattern influencing 
other organisations. 

The large bulk of the employees will have a basic 
feeling of insecurity and be ready to pick up any 
rumour of change going around the plant; rumours 
of redundancy, reduction in output, changes in 
current orders, process modifications: all are un- 
settling to the average employee and to a degree 
that would appear not to be fully appreciated by 
average management. 

There is likely to be a shop stewards’ organisation 
progressively gaining in power and probably with 
poor communications with the trades unions con- 
cerned, which might be many—too many. 

There may well be a personnel department re- 
porting to a centralised personnel managemen: at 
a distant plant, or a set-up generally where delays in 
settling personnel problems are inherent in the 
system. 

There will probably be a fair measure of imis- 
understanding in the plant on the Company's 
economics, and the profits and their distribution will 
come in for the usual adverse comment, usually 
wholly unjustified. 

Top management will seem remote from the shop 
floor workers, who may have difficulty in concluding 
that their problems can be appreciated at what they 
will think of as the “distant heights’, 

Taking all these factors into consideration, one 
can conclude that there might well be more trouble 
than has actually been the case. It is certain, how- 
ever, and should be clear to any management, that 
with so many possibilities of going wrong it is fatal 
to rely on instinct; to do nothing positive and to 
hope for the best. Positive employment policies must 
be pursued and must be continuously applied, often 
in the face of what may well be considered by 
management as base ingratitude. 


trends and developments 

It is my belief that many, and I think the majority 
of managements, are doing a great deal to handle 
sensibly the human problems of industry which con- 
front us. The great depths of the problems are not 
so well seen, but with a marked increase in aware- 
ness of the humanities on al] sides in industry, with 
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the general willingness of the average working man 
to play ball in response to reasonable treatment (and 
I would like particularly to stress this point), we can 
feel assured that the developing situation in_ this 
regard is one of promise. I am certain that one of 
the prime requisites for the better treatment of the 
average employee is the feeling that we are pro- 
eressing generally in the improvement of human 
relations in industry. Every manager trying for 
better understanding of his human problems should 
go ahead in the full confidence that he is making a 
contribution to a sensibly improving whole; having 
this confidence he can more easily impart it to his 
employees; as I have said before, the feeling is con- 
tagious. 

We have learnt that to consider one’s responsibility 
fully discharged by paying an employee his or her 
emoluments for work done is not by itself enough, 
even upon the basis that the payment is a fair 
return for services rendered. An employee requires 
status and function, in order to experience the human 
satisfaction of doing a job with a meaning beyond the 
pay packet. The employee will naturally find a level 
with his fellow-workers which will reflect his own 
personality; his position in the working community 
of the plant should be aided rather than retarded by 
the work he is called upon to do and by the conditions 
under which it is to be done. 


importance of personnel departments 


The problem of communications has really to be 
tackled and while the first requirement is certainly 
a sympathetic management, of immediate importance 
is a first-class personnel department, one on which 
management is prepared to spend a good deal of 
money—as much, in fact, as upon departments con- 
trolling technical improvements. The department 
should be built up with care and comprise a group 
of dedicated people with a practical outlook on life, 
and a liking for people—and I don’t mean by this 
that they should not have had a good academic 
training; rather the reverse, since it does not at all 
follow that a person with a good academic back- 
ground is not practical. I have heard it said, and 
can well believe it to be the truth, that the U.S.A. 
is well in front of Britain in the care and money 
spent on personnel departments. 








It is essential, for example, that the personnel 
department operates with maximum authority, that 
it is sufficiently well staffed to be able to deal 
promptly with employee difficulties and that the 
staff have ready access to the top manager to whom 
the department should report. 

So far as it is possible to contrive, the personnel 
departments in separate plants should be able to deal 
directly with their problems and without delay. Any 
reference back through a chain of command, where 
it is obvious that the department has little authority, 
will result in a loss of respect which can be fatal 
to the proper settlement of personnel problems. 

I have mentioned the developing power of the 
shop stewards, a power which, since it is developing 
naturally from the industrial circumstances of the 
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case, should be used by management to improve the 
lot of the working man. A manager should develop 
in his plant a strong shop stewards’ group while at 
the same time keeping close contact, and friendly 
contact, with local trade union officials. 

It is usually the case in a plant of any size that 
the front line of management, the foremen and as- 
sistant foremen, have been sent away for training 
of some kind which has included in its syllabus basic 
economics and industrial human relations. On the 
front line it is essential that the relationship between 
foremen and shop stewards should be as good as it 
can possibly be made. Very often the shop steward 
is not the best man in the shop and more often it 
is the one person willing or cajolable who gets 
“elected”; this doesn’t help. It is a good idea, in 
my view, to encourage training courses for shop 
stewards, to help in raising the general level of 
knowledge and so improve the intake. Such courses 
are not readily available, though the T.U.C. does all 
it can in this regard and a number of educational 
establishments also co-operate. It is also the case that 
the shop steward cannot be expected to have time 
off at his or her own expense, and management is 
left with the problem of laying on courses which can 
be approved by the shop stewards generally, pre- 
ferably organised by an independent body, and run 
in works time. We have ourselves been able to pro- 
pose such courses and I am greatly indebted to the 
Extra-Mural Department of our local university, 
which has become the sponsoring body. Our local 
trades union officials have been brought into the 
picture and are giving their blessing; the scheme is 
experimental and we hope for success which will 
encourage others similarly. 

In recommending a strong shop stewards group in 
the plant, I would not have it thought that the 
power of the foreman should thereby be reduced. In 
every possible way the foreman should be made a 
positive part of management, advised continuously 
of all management policies and studiously consulted 
before information gets to the shop floor. He has, of 
course, lost some of his bowler-hatted authority; he 
is no longer a demigod of the shop but he is gaining, 
or should be gaining, in knowledge of company policy 
and in closer links with management. 


a self-governing community 


A trend in the U.S.A. which confers status on 
employees is the development of a_ self-governing 
plant community. I am not aware that this has been 
done to any extent in Britain and I should be elad 
to learn of examples; the matter has been quite fully 
covered by Peter Drucker in his book ‘““The New 
Society” and I quote largely from this source. 

What is meant generally is that those areas of com- 
pany activity not directly associated with economic 
performance are given over, either wholly or in part, 
to employee control, with management acting in an 
advisory capacity. These areas cover transportation 
to and from work, parking, canteen, sports clubs, 
hobby clubs, etc., and educational activities; while 
they are usually under the control of the personnel 


department, they need not be; they can be given 
over to employees to run. Holiday schedules and 
shift assignments might also be included in employee 
responsibility, since here management is primarily 
interested in the job to be done and not particularly 
who does it. These areas of employee contro] should 
be autonomous and what they might lack in import- 
ance from the point of view of the economic per- 
formance of the company, is more than made up for 
by the intensity of feeling they arouse. The transfer 
of responsibility and control on these matters from 
management to employee can remove a source of 
particularly intense irritation and anti-management 
feeling. With any of the above arrangements working 
well, more might be attempted and, for example, 
safety and health matters could be considered and 
made largely the concern of employee groups. 

Similarly, training, absenteeism, labour turnover, 
plant discipline and plant rules might be made joint 
efforts, the personnel department being here equally 
concerned with effective performance. What can 
develop from such further transfer of control is an 
autonomous self-governing plant community; a 
legitimate government, still subordinate to the prin- 
ciple of economic performance by management, but 
able to run its own affairs and with its own authority 
and officers. 


co-partnership and profit-sharing 

It is often thought that markedly better personnel 
relationships automatically follow from co-partnership 
and profit sharing, but these schemes have not met 
with marked success. Let me quote from “The 
Bargainers” by George Cyriax and Robert Oakshott : 

“In 1955, when the last Ministry of Labour survey 
was conducted, only 310 private profit-sharing 
schemes were in operation; they covered only 
345,000 employees or 14% of the civilian labour 
force (Co-operative societies are not included). Many 
early profit-sharing schemes were disbanded during 
the depression of the thirties when there were no 
profits to share; others lapsed through apathy; and 
75 of the 605 discontinued since 1900 were turned 
into awards of higher wages. Since 1955 the number 
of workers covered has increased, thanks largely to 
I.C.I. who in 1954 introduced a major profit-sharing 
and share-distribution plan covering 75,000 of its 
permanent employees. By 1965 the number is likely 
to be considerably higher again. But without any 
doubt, the record is disappointing all the same.” 

A completely new approach is proposed by J. K. 
Galbraith in his book “The Affluent Society”, in 
writing of the U.S.A. in terms which state his view 
that the U.S.A. is producing more than its needs in 
consumer goods and should turn to the production 
of other things; such things, for example, as will 
produce greater human satisfactions, or improve 
man’s chance for survival, It should follow any or 
all of three choices: work fewer hours or days in 
the week; work less hard; arrange for fewer people 
to work all the time. 

Galbraith claims that the marginal urgency to 
produce goods is declining and points as positive 
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proof that in 1850 hours of work averaged just 
under seventy per week—in 1950 the average was 
forty (U.S.A.). He now suggests that we could also 
make work more easy and pleasant. He further 
suggests that we could have more unemployed and 
more people at an earlier retiring age and conse- 
quently out of employment. Our affluent society, he 
claims, can afford more unemployed and can afford 
to give them all they need in the way of a 
satisfactory living standard. 

He continues, and I quote : 

“It is a measure of how little we need worry about 
the danger from reducing the number of people en- 
gaged in work qua work that, as matters now stand, 
our concern is not that we will have too few avail- 
able for toil, but too many. We worry lest such 
technical advances as automation will proceed so 
rapidly as to leave a surplus of those who still work. 
This, indeed, could be the great danger. 


“Why should men struggle to maximise income 
when the price is many dull and dark hours of 
labour? Why especially should they do so as goods 
become more plentiful and less urgent? Why should 
they not seek instead to maximise the rewards of all 
the hours of their days? And since this is the piain 
and obvious aspiration of a great and growing 
number of the most perceptive people, why should 
it not be the central goal of society?” 


Why not indeed! 


I have mentioned this trend in the U.S.A. to 
indicate developments in what is probably the most 
advanced industrial society in the world, at least in 
the material sense. It surely is arguable that having 
achieved material well-being to the degree they have 
done, something more can be done to achieve a 
greater level of human satisfactions. Can we look to 
such developments generally? 


We have been discussing in this Paper aspects of 
human nature and as Galbraith says, the problem 
of explaining human nature lies in what human 
nature wants to hear, of what it finds acceptable; it 
will find acceptable what is most agreeable and in a 
general sense there doesn’t seem any way out of this. 
If the truth is in any sense disagreeable, if it requires 
effort to understand, if it promises some dislocation 
of life as it is then being lived, it will be discounted, 
distorted and in some way dodged. People will accept 
and approve of those things easily and best under- 
stood, and since social behaviour is exceedingly com- 
plex and difficult of understanding, it will be accepted 
only in part and generally the simple explanation 
preferred, 


We cannot of course, complain that human nature 
is human; we can perhaps understand that we are 
limited by our natures from a full appreciation of 
human problems and if our understanding goes so 
far as to permit us to exercise the great human 
virtue of patience, much will have been achieved. 








GRADUATE DIPLOMA IN INDUSTRIAL ENGINEERING 


The Registrar of the University of New South Wales has announced that the course leading 
to the Graduate Diploma in Industrial Engineering will again be offered in 1962. This course was 
offered for the first time last year and interest was such that enrolments had to be limited, as 
facilities at that time were insufficient to permit admission of all applicants. 


The course complements and extends technological knowledge and experience already acquired 
by the student, providing tuition in those aspects of management which lie specifically within the 
domain of the industrial engineer. 


Analysis of the methods of industrial operation, the comparison of policies and the making of 
decisions, production planning and control, industrial statistics, methods engineering, industrial 
organisation and administration and industrial economic analysis as well as quality control and 
certain aspects of financial management are among the subjects which will be covered in a compre- 
hensive manner. Intending students should normally possess a degree in engineering or related 
sciences, or have other comparable qualifications as approved by the Faculty of Engineering. 
Approved industrial experience is also an essential prerequisite to admission. 


Further details may be obtained from: The Department of Industrial Engineering, University 
of New South Wales, Box 1, Post Office, Kensington, N.S.W., Australia. 
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THE “NEW APPROACH” TO PRODUCTION 








* * 


Mr. Burbidge is well known as a writer on 
Production Control and for his outspoken 
criticism of Batch Quantity Analysis. 


Educated at Wellington School, Somerset, 
and Cambridge University, he entered industry 
as a student apprentice with The Bristol Aero- 
plane Company. Since then he has had 25 
years of practical experience in management, 
in posts as varied as Shop Manager, Chief 
Inspector, Chief Planner, Sales Manager, 
General Manager, Works Director and 
Managing Director. He has an equally wide 
experience of different products, including 
aero-engines, marine engines, agricultural 
machinery, printing machines, cars, wire, 
tractors, steel house frames, and plastics. 


Mr. Burbidge, who is now a consultant in 
Industrial Engineering and Management, is the 
author of a book, ‘Standard Batch Control”, 
and has also written a text book of Production 
Control which will be published shortly. 
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* 


by JOHN L. BURBIDGE, 
A.M.1.Mech.E., M.I.Prod.£., M.B.1.M. 


~~ 


i production historians of the future, the 20th 
century will be known as the “Age of Waste”. 
An age when much of the wealth invested in 
production was stored away unused in the form of 
stock; an age when a large part of the labour force 
was wasted on the unproductive processing of 
administrative paper work; and an age in which most 
of the production capacity was left unused for long 
periods, due to our failure to control the demand 
cycle. 


Production has reached a stage where normal 
evolution along traditional lines, only increases this 
waste. It has reached a point where substantial pro- 
gress is only possible if we can find a new approach. 


This Paper describes a possible approach. It 
advocates the use of high batch frequency line flow, 
for all types of product and for all levels of output. 
Such systems are already in use in mass production. 
It is here submitted that they have a universal value, 
irrespective of the volume, or type of product. 


The Paper attempts to show that the New 
Approach is both theoretically sound and possible in 
practice. It is divided into four parts. Part I 
describes the material flow system, which is 
“ production”. Part II shows how material flow is 
related to the economies of production. Part III shows 
how our present philosophy of management tends to 
perpetuate the status quo and, finally, Part IV 
develops the philosophy of the “ new approach ”, and 
describes how it can be, and has been applied in 
practice. 
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the material flow system 
1. process sequence 

The word “production” covers both the manu- 
facture and the distribution of goods. The common 
feature which links both these parts of production is 
material flow. All production is concerned with 
materials, with the work done on them, with the 
changes in material “state” caused by this work, 
and with the economic effects of this ‘‘ flow” of 
materials. 


The choice of work operations and their sequence 
can be illustrated by a process chart. Fig. 1 is a 
process chart showing the sequence of operations 
required to produce a simple cast iron product. It 
illustrates the way in which the “state of materials ” 
(their form, weight, location, and so on) is changed, 
and the way in which the flow of materials can be 
handled by a number of different companies, each 
carrying out one “ process”’, or sequence of related 
operations. 
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Very few process charts are ever as simple as Fig. 1. 
Most of the chains of operations found in practice 
are cross-linked in various ways. Operations can be 
classified according to their effect on the material 
flow streams, into “dividing operations” which 
divide a large stream of material into a number of 
component streams; “combining operations’ which 
combine a number of streams into one 
larger stream; and “flow operations” which 
leave the volume of flow unchanged. Fig. 2 now 
shows a number of component process charts and 
the way in which they are linked together by divid- 
ing and combining operations. 


For any production unit, it is possible to draw a 
“total process chart”, showing all the operations 
done, their sequence, and the way in which they are 
cross-linked. The complexity of the chart can be 
reduced by adopting policies of “simplification ”’, to 
reduce diversity and thereby reduce the number of 
operation chains on the chart. 


2. the flow system 


The choice of operation generally 
prescribes or limits the choice of “work 
centre’. Work centres are places where 
work is done, which are equipped with 
the necessary plant, tools and equip- 
ment and manned with the necessary 
labour to carry out certain types of 
operation. The general case is one in 
which work centres have fixed locations 
and materials move between these fixed 
centres. There are other cases where the 
relative motion of plant, men and 
materials is different, but these changes 
do not affect the conclusions reached. 


Fig. 2. Related process charts for 
11 components 
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Fig. 3. Effect of plant layout on 
type of flow 


LINE 


If a map is drawn showing a production unit and 
the work centres contained by it, and if a Total 
Process Chart is then drawn on the map, with each 
operation shown in the position of the work centre on 
which it is done, the result is a “‘ Total Flow Chart ”. 
The degree of complexity of such a chart is partly 
controlled by the complexity of the Process Chart, 
and partly by the way in which the work centres are 
“Jaid-out”. For example, Fig. 3 shows diagram- 
matically the type of flow known as “line flow”, 
which is obtained if the plant is laid-out roughly in 
the sequence shown on the Total Process Chart, and 
also the type of flow known as “functional flow ” 
which is obtained if the plant is laid out in specialist 
groups according to function. 


In most of production today, the Total Flow Chart 
illustrates the chance result of the independent 
decisions of separate specialists in product design, in 
process planning and in plant layout. This is not 
the only way and is certainly not the best way of 
designing a flow system. It is quite possible to direct 
and co-ordinate decision-making in these three fields 
in order to design an ideal flow system, and to do 
so without reducing the operational efficiency of the 
product. 


3. the characteristics of material flow 


The combined effect of product design, process 
planning and plant layout, is to produce a material 
flow system or channel system. The way in which 
materials are “ dispatched” through this system can 
be varied. It can be shown that all material flow is 
in batches, and that this batch flow can be varied in 
batch quantity, batch frequency and phase. 


(a) BATCH QUANTITY AND BATCH FREQUENCY 


As a general case, consider the flow of components 
in a production unit, where the batch quantity is 
measured in units of the piece and each batch of 
material is completed at each operation before work 
starts on the next operation. 








FUNCTIONAL 


FLOW FLOW 


The output obtained equals the product of average 
batch quantity and batch frequency. For any given 
output rate there is a very large number of different 
batch-quantity batch-frequency combinations which 
can be used. For example, Fig. 4 shows a few of 
the possible combinations which can be used to 
attain an output of 1,200 pieces per annum. The 
limiting combination where the batch quantity is one 
piece is known as “line production”. Generally it 
is only possible in a line flow channel system. 


(b) OTHER CASES 


The general case has been considered in which the 
flow is in units of the piece and all the pieces in a 
batch are finished at each operation before work starts 
on the next one. It can be shown that this idea of 
batch flow is a universal concept which can be used 
to cover all types of flow. 


For example, if the materials are liquids, or gases, 
or aggregates of unlike particles, or long continuous 
filaments of wire or strip, the piece is an unsuitable 
unit, A change of unit does not destroy the validity 
of the concept of batch flow, even if the units are 
joined together. 


Again if buffer stocks are held between operations, 
if the nett transfer between operations is “Q” units 
of material, then the batch quantity is still “Q” 
however the transfer is arranged. It is the same if the 
buffer stock is left untouched; if the finished parts at 
one operation go into a common pile with the buffer 
stock and the material for the next operation is 
selected at random from the pile, and again if the 
buffer stock forms an orderly queue. 


“Close scheduling”, where following operations 
are started before the preceding operations 
are complete, does affect the batch quantity. In the 
limiting case, if each operation were started immedi- 
ately one unit of material had been completed at the 
preceding operation, the batch quantity would be 
“one” 
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Batch Quantity Batch Frequency D Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 
a | 1200 I pa. 1200 

| | 
b 600 2 p.a. 600 600 
¢ | 300 4p.a. 300 300 300 300 
d 100 12 p.a. 100 100 | 100 | 100 | 100 | 100 |} 100 | 100 | 100 | 100 | 100 | 100 

| | | | | | | | | | | 
e | 50 24 p.a. 50 | 50 50) 50 50] 50 50| 50 50] 50 50| 50 50| 50 50| 50 50| 50 50| 50 50| 50 50] 50 

| | | | | | | | | | | | 
a | 1200 p.a. 1 PANEULEDEVEGUAADOOEOUADEDEGEOGOUEDGDEOUEOOGEOEAUEDEONOUEDEOEOUOUOGEOEOOOUADEOEOOOONDOOEOOOOOOOOOASOOGUEOOOUAOOOOONOOOOEONOUODEOEOOONOSOOOOOOOOOOGOOOOOOIT 





Fig. 4. Alternative batch quantity/batch frequency combinations to achieve a fixed 
output (in all these instances the output rate is 1200 p.a.) 
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Fig. 5. Types of flow—differing in phase 
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(c) PHASE 


The third “ parameter” controlling the charac- 
teristics of material flow is “ phase ”. Considering the 
way in which batches of different components are 
“dispatched” through the flow system, it can be 
shown that there are two limiting types of “ single- 
phase, single-cycle” and “ multi-phase, multi-cycle ” 
flow. These are illustrated in Fig. 5. 

Single-phase flow is the type in which all the 
components required to cover a given period of time, 
are ordered together for completion by a common 
due-date. It is the type of flow associated with pro- 
duction control systems such as “Period Batch 
Control’, “ Standard Batch Control”, “ Base Stock 
Control” and with “ Line Production ”. 

Multi-phase flow is the type in which every com- 
ponent has its own special batch quantity, order 
date and due-date. It is the type of flow associated 
with “Batch Quantity Analysis” and with such 
production control ordering systems as “Stock 
Control” and “Component Batch Scheduling ”’. 


(d) STOCK 


All production systems generate stock. It is 
impossible to have production without materials and 
stock is merely a measure of the amount of material 
in the system. There are three main causes for the 
generation of stock in a production unit. They are : 


lack of balance between input and output; 
protection policy; and 
the characteristics of material flow. 


(i) stock due to lack of balance 

At any point in the flow system, any unbalance 
between input and output will change the stock level. 
In practice the management in any single production 
unit should at least be able to control material flow 
so that this type of stock only arises at the product 
outlet end of the system. Its value depends on the 
relationship between lead time and finished product 
delivery time and on the variability and predictability 
of demand. 


(ii) stock due to protection policy 


At any point in the flow system buffer stocks may 
be held as an insurance against the possibility of a 
plant breakdown, a failure in supply, or an unpredic- 
table variation in demand. The amount required to 
give adequate protection against an interruption in 
flow depends partly on the efficiency of plant main- 
tenance, buying and processing, and partly on the 
characteristics of material flow, insofar as they affect 
the speed of material replacement. 


(iii) stock due to characteristics of material flow 


The characteristics of material flow — particularly 
batch quantity —-— are the most significant factors con- 
trolling the level of stock. Consider a raw material 
item, received into and issued from a raw material 
store at the constant rate of 1,200 tons per annum. 
If this is supplied in two batches of 600 tons per 
annum, the average stock will be 300 tons; if supplied 
in 24 batches of 50 tons, the average stock will be 
only 25 tons instead of 300. It is much easier to 
demonstrate the effect of the material flow 
characteristics on stock in economic terms of 
monetary value and this is the next matter to be 
examined. 


the economics of material flow 
1. stock value 


The change in cost value of a batch of material, in 
relation to time, can be illustrated by means of a 
“stock chart”. Fig. 6 shows such a chart illustrating 
the change in cost value of the stock during the life 
of a batch. The height of the plateau on which the 
chart is drawn represents the buffer stock and the 
remainder of the chart shows the stock induced by 
the characteristics of material flow. 

It is assumed that the batch quantity in which the 
material is received from the supplier is the same as 
that used in processing. This simplifies the “ model ” 
for exposition, without damaging its universal validity. 
By using total cost (actual cost) for valuation, the 
stock value can be made the same as the 
“investment ”. 


TOTAL COST OF | BATCH 





STOCK 


Fig. 6. Stock chart for a 
single batch 
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NOTE: PRODUCES HIGH AMPLITUDE LOW FREQUENCY STOCK CYCLE 
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effect of lack of balance between input 
and output, on the stock. Balanced flow 
occurs when the consumption periods 
>~YJ for succeeding batches end and finish 


i. at the same moment. 








NOTE: PRODUCES LOW AMPLITUDE STOCK CYCLE 


TIME If the stock curves for all the different 
components using a flow system are 
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now combined to find the total stock 
generated by a given flow rate, it will 
be found that the characteristics of 
variation are governed partly by the 
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the component stock curves, and partly 
by the phase relationship. Fig. 8 shows 
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the effect of phase on Total Stock. 
Multi-phase systems tend to generate 
unpredictable and erratic variations in 
Total Stock, due to the drifting in and 
out of phase of the peaks and troughs 
of the component stock curves. They 
also tend to generate higher stocks than 
single-phase systems. This is _ partly 








oe because they cause obsolescence and 
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If a number of batch charts is arranged in a series 
to represent the continuous output of a given com- 
ponent, it will be found that the average stock is a 
function of the batch quantity, the batch frequency 
and the shapes of the batch charts. These relation- 
ships are illustrated in Fig. 7. It will also be observed, 
that the same factors of batch quantity, frequency 
and shape, control the amplitude of variation about 
the average. High batch frequency systems, have 
stock cycles with lower amplitude than those with 
high batch quantity and low batch frequency. Batch 
charts with a low ratio of throughput time to con- 
sumption time (typical of distribution), produce 
higher amplitude stock cycles, than those with 
a high ratio. Diagram “E” in Fig. 7 shows the 
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partly because single-phase flow can be 
controlled at much higher batch fre- 
quencies. 

The types of variation described above occur even 
at constant output rate. If batch quantity and/or 
batch frequency, are now allowed to vary to match 
a fluctuating demand cycle, the stock variation will 
be still further exaggerated as shown in Fig. 9. 

This type of “model” can be used to represent 
the stock variation in any type of production, whether 
concerned with manufacture or distribution. It is 
possible with a computer to simulate the effects of 
different types of change and thus test their effect on 
the stock and investment in production. 


2. capital tie-up 
Batch charts can also be used to show the changes 
in capital tie-up imposed by individual batches, 








reflecting the flow of money in the 
business rather than the changes in 
value of the physical stock. Fig. 10 
shows a capital tie-up chart and illus- STOCK 
trates the effect of credit. These charts 
can be used in exactly the same way 
as stock charts, to simulate the effects 


of different types of material flow on ® SINGLE PHASE.REGULAR STOCK CYCLE 


the capital of a company. 
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3. cost 
put/ 


The shapes of the batch charts are STOCK 
defined by the batch values for cost, £ 
throughput time and consumption time. 
It is now necessary to consider the link 
between the values selected for types of 
flow system, batch quantity, frequency MULTI-PHASE IRREGULAR STOCK CYCLE 
and phase, and the induced changes in 
the batch charts. In a complex system 
of thousands of inter-related variables Fig. 8. Effect of phase on total stock cycle 
such as production, it is impossible to 
deduce exact quantitative relationships 
to link individual changes in the para- 
meters of material flow with money NORMAL STOCK CYCLE (LOW AMPLITUDE ) 
flow. Such attempts must be pseudo- £ "he MEAN STOCK 
scientific because the sub-systems STOCK I—. —~= = = - aes 
cannot be isolated and tested. There 
is, however, a wealth of practical : 
rent experience, or evidence, from which it Wetec eet ete ect > 

are is possible to “‘ induce” the principles ° 
tock governing the direction of change in hisaae 


will the economic variables (cost, invest- (A) NORMAL STOCK VARIATION AT CONSTANT OUTPUT RATE 


= ae, return, profit and ie on), which MODIFIED STOCK CYCLE (HIGH AMPLITUDE) 
the will be caused by a given direction of 


y of change in parameter value. Here only £ L 


artly direction of change will be considered. STOCK 
10Ws . as 
inal Three of the principal factors which 


rate affect cost are design, process planning NB:DEMAND MATCHED BY VARYING BATCH FREQUENCY 
“a in and plant layout. These are the same 
° 


onal factors which control the type of flow TIME 
hs 
fey EFFECT OF VARIABLE DEMAND CYCLE ON STOCK 
= Fig 9. Effect of demand cycle on normal stock cycle 
and 
and 
n be 
fre- CAPITAL 
TIE-UP 
even £ 
d/or 
1atch EQUIVALENT STOCK CHART 
will 

















put 
flow 
‘iods 
nish 























_- WAGES PAID WEEKLY 


SCORE RECEIPTS FOR SALES 
(MONTHLY CREDIT) 


J 





esent Fig. 10. A batch captal 
ether tie-up chart 

It is 
ts of \ 
ct on 





rt... 

























~_PAYMENT 
FOR MATERIAL 
(MONTHLY CREDIT) 




















—_ . JAN | FEB |MAR| APR | MAY |JUNE|JULY | AUG | SEP | OCT NOV | 
‘ches, 





775 











system. It is a common experience in production that 
improvements — or in other words a reduction in 
complexity — of the flow system, tend to reduce total 
costs. There are obvious reasons for this reduction in 
the lower costs of handling, administration and 
storage, which arise as a result of better flow. It can 
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‘Direct’ changes in cost due to changes in flow parameter 


be “ induced ” from experience that those decisions in 
design, production planning and plant layout, which 
tend to contribute to an improvement in the flow 
system, will also contribute to a reduction in Total 
Cost. It may be that decisions which promote good 
flow will increase direct labour cost, or other com- 


ponents of total cost in particular 
instances; it is submitted, however, that 
the best decisions inside the limitations 
imposed by good flow, will tend to pro- 
mote lower total costs than the best 
decisions without this limitation. 
Considering now the changes in 
batch cost caused by changes in the 
parameters of batch quantity frequency 
and phase, it is necessary to recognise 


Fig. 12. ‘‘Direct’’ changes in cost due to 
batch quantity change at constant output 
rate 








in 
ich 
OW 
tal 


m- 
lar 
lat 
ns 
rO- 
est 


he 
Icy 
ise 


put 








change” and “potential change”. Direct changes 
are those induced automatically by the relationship 
between the variables in the existing system. 
Potential changes are those which are made possible 
by parameter change, but can only be realised by 
executive action which changes the system. The sav- 
ings due to “ potential’ change are those which are 
lost due to Parkinson’s Law, unless direct action is 
taken to achieve the potential. 

The “ direct’ changes in Total Cost with changes 
in batch quantity, batch frequency, their product 
output, and phase, are illustrated in Fig. 11. In all 
cases there is a large element of fixed cost and a 
smaller element of variable cost. The elements of 
Total Cost which are variable, are, however, different 
in each case. Because the batch quantity and batch 
frequency scales are closely related, it is possible to 
show the effect of combined change at constant out- 


that there are two principal types of change: “direct 


put rate on one chart, as in Fig. 12. That the flat 
shape of this curve is typical can be tested by analysis 
of company trading accounts, analysing the effects of 
changes in batch quantity and batch frequency on 
each of the large number of different cost items, using 
the same technique as is used in the preparation of a 
break-even chart. It is submitted that changes in 
batch quantity at constant output rate, generally have 
an insignificant “ direct” effect on total cost, over 
most of the possible range of batch quantities. 

The reduction in cost due to change of phase is 
partly due to the simplification of control and partly 
to the reduction in obsolescence, when single-phase 
flow is employed. 

The “ potential’ changes in cost due to changes 
in batch quantity, frequency and phase are best 
illustrated by an example. Fig. 13 shows the adminis- 
trative paperwork required to order and control the 
production of one batch of one component, in a 
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Fig. 13 Paperwork required for one batch of one component, with low frequency, 


multi-phase flow 


and functional layout 





machine shop where the plant is laid out on a 
functional basis and a multi-phase ordering system is 
used. Because there is no fixed route for all material 
flow and because all components have different start- 
dates and due-dates, all this paper is necessary. 
It is possible in a line flow system using single phase 
ordering, to control the whole flow of all components 
with only one or two copies of a single “ list order ” 
each period. The potential saving in indirect labour 
and expense is enormous. Generally, in the present 
state of industry and commerce, the “ potential ” 
changes in cost due to changes in flow parameter are 
more significant than the direct changes. The cost of 
administration and control is very much less with line 
production than with any other type of flow. 

There is a close relationship between phase and 
batch quantity. In the limit when all batch quantities 
are “one”, single-phase flow is the automatic result. 
Each reduction in batch quantity reduces the degree 
of out-of-phase. Considering both the “direct” and 
the “ potential ” changes in cost induced by a change 
in batch quantity, it can be stated as a principle that : 
the “total” effect of reducing batch quantities at 
constant output rate, is to reduce total cost. 


4. throughput time and consumption time. 


The throughput time for a batch can be divided 
into components of “ waiting time”, “setting time ” 
and “operation time”. “ Waiting time” is a func- 
tion of flow type, of load, of batch quantity and 
frequency and of production method. “ Setting time ” 
is mainly a function of plant and tooling design, but 
is also affected by loading sequence and _ batch 
quantity. “ Operation time ” is a function of method, 
operating efficiency and batch quantity. Batch 
throughput time — the sum of these highly variable 
components — has a certain fixed element which does 
not vary with batch quantity, but the total value 
tends to fall with each improvement in flow and with 
each reduction in batch quantity. 

Consumption time on the other hand is mainly a 
function of demand. 
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6. demand 

Demand can again be represented by a series of 
pulses representing orders received, or again by a 
curve representing the total values of these orders in 
a series of given time intervals. 

Demand at the final or consumer end of the flow 
stream can be affected by many factors such as the 
weather, the seasons, special holidays and so on. 
This type of variation can be called the “ natural 
demand variation”. 

If the natural demand is predictable and can be 
forecast, it should be possible to meet it, as shown 
in Fig. 15, by matching the demand variation with 
an equivalent output variation; by keeping output 
steady and using stock to absorb the demand varia- 
tion; or by a compromise in which part of the 
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5. output and capacity 

The output at any point in a flow stream can be 
represented as a series of pulses indicating the com- 
pletion of batches in relation to time. The length of 
the pulses can be made proportional to the values 
of the batches. The output can also be represented 
by a curve showing the total value of all the pulses 
occurring in successive periods of time. The type 
of cycle achieved is again a function of batch 
quantity, frequency and phase. 

Output is limited partly by capacity and partly by 
demand. Capacity is a measure of the maximum out- 
put which can be achieved. It is limited by the 
amounts of material, labour, plant and capital avail- 
able, by the balance between these factors, by 
methods, and by the efficiency with which they are 
used. In practice, due to the interdependence of 
different parts of the system, capacity at any given 
moment is usually limited by one bottleneck or 
restriction, which limits throughput at one particular 
point in the flow stream. 

Fig. 14 now illustrates the effects on output of the 
capacity limit and of variations in demand. Only a 
part of the potential capacity of labour, plant and 
capital is profitably used under present conditions. 
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Fig. 14. Reduction in output due 
to capacity limit and the demand 
cycle 
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demand variation is absorbed by stock and part by 
output variation. In other words it should be possible 
to work with a lower manufacturing output variation 
than the natural demand variation, and gain the 
advantages of maximum use of capacity and an even 
level of employment. 

In practice this condition is very seldom achieved. 
The typical condition is one in which the natural 
demand variation is considerably magnified by the 
time it reaches the manufacturing unit. It is submit- 
ted that this magnification is mainly due to the wide 
use of “stock control” and to the low processing 
batch frequencies and low demand order frequencies, 
used with that system of ordering. 


Most production flow today is controlled by “ stock 
control”. The material flow streams are broken into 
segments by inventories both at company boundaries 
and very often inside individual companies. Orders 
are released according to the stock level at each 
inventory. This type of system always magnifies the 
demand variation, so that a + 5° natural variation 
in demand amplitude, after transmission through three 
inventories (say retailer, distributor and factory stock) 
can easily be increased into + 40%, variation in the 
demand on the manufacturing unit. The effect is 
known from frequent observation, and research on 
‘* Industrial Dynamics ” at the Massachussets Institute 
of Technology has shown that it is the natural 
behaviour of this type of system. 


It is submitted that the reasons for this magnifica- 
tion are as illustrated in Fig. 16. The demand cycle 
transmitted by each unit tends to vary inversely with 
its stock cycle. The natural stock variation in each 
unit is increased by the demand variation it receives 
(see Fig. 9). Each unit tends, therefore, to transmit a 
higher demand variation than it receives. 


The condition for minimum magnification of the 
demand cycle is one in which both processing batch 
frequency and demand order frequency are at a 
maximum in all units in the flow stream. 


Magnification must be significant with a stock con- 
trol system, because such systems have multi-phase 
flow, and can only be operated at low batch fre- 
quency. At high batch frequency, the batch “lead 





time” tends to exceed the “throughput time” 
making it impossible to set an “ order point ” or “ re- 
order level’. Stock control systems, therefore, induce 
the conditions which give maximum magnification of 
the natural demand cycle. 


It should be noted that the demand and stock 
cycles in industry are never as regular as those shown 
in Figs. 15 and 16, and the demand cycles never 
mirror the stock cycles in relation either to shape or 
time, in the precise manner illustrated. These 
diagrams merely illustrate the mechanism of change. 


7. the trade cycle 


It has been demonstrated that the cylindrical 
changes in demand at company level are a function 
of the natural demand cycle, of the type of ordering 
system, and of the batch quantity, frequency and 
phase used in both processing and ordering. It is a 
logical extension of the same principles, to say that 
the probable cause of national and world trade cycles 
is the cylindrical nature of the demand curves in the 
component flow streams. 


Because the cycles of demand generated by most 
companies today have high amplitude and differ in 
frequency and phase, it is inevitable that there will 
be national and world trade cycles, and that there 
cannot help but be occasions when the peaks or 
troughs of the component cycles drift into phase 
causing “boom” or “slump”. 


Although there are many other factors which 
affect the trade cycles, they only modify the inevitable 
cycles produced by low batch frequency flow. It is 
submitted that the amplitude of the trade cycle 
could be substantially reduced if we reduced the 
amplitude of the demand cycles at company level, by 
increasing the processing batch frequencies and 
demand order frequencies used in production. 


It is not surprising that present efforts to control 
the trade cycle by changes in monetary policy and 
taxation are unsuccessful. This is inevitable because, 
apart from a tendency to increase the amplitude of 
the natural demand variation, such methods are 
mainly directed at treatment of the symptoms and 
leave the disease untreated. 
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8. predictability and flexibility 

It should be noted that the predictability of future 
demand is a function of the characteristics of demand 
variation. In the limit, if there is no variation, 
demand is completely predictable. If there is a 
variation but it is completely regular following some 
fixed natural cycle such as the seasons of the year, 
then again it is comparatively simple to predict future 
demand. Under present conditions most production 
units must always suffer an erratic variation in 
demand and the accuracy of forecasting or predic- 
tion depends mainly on the time ahead which has 
to be covered. 

The “ flexibility ” of a material flow system, or its 
ability to follow demand fluctuation, again depends 
on the batch quantity, frequency and phase. Fig. 17 
shows, for example, that if the batch frequency is 
two batches per annum, the company must have an 
average notice of seven months of any change in 
demand, if they are to change the production pro- 
gramme without losses due to obsolescence or 
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increased capital tie-up. An increase in_ batch 
frequency to 12 batches per annum reduces this 
period of notice to an average of one month. 

In industry today, we expect miracles of detailed 
prediction from our Sales Managers. These are both 
impossible and unnecessary. Companies which operate 
at high batch frequency require only short-term 
“firm” programmes, and can change plans quickly 
without obsolescence and without large changes in 
capital tie-up. In the limit, with line production, and 
with simple products with short lead times, it is 
often possible to reduce the firm programme to one 
or two days, and to load only firm sales orders on 
production. The crystal ball can then be thrown 
away. 


the present approach 

It has now been demonstrated that the adoption 
of single-phase, high batch frequency line flow can 
reduce stock and capital tie-up; release factory floor 
area; reduce data processing; reduce total cost; 
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Fig. 16. 


THE MAGNIFICATION OF 
THE DEMAND CYCLE 


In cases A and B there is 
low normal stock variation 
because flow is at high batch 
frequency. In cases C and D 
there is a significant natural 
stock variation due to low 
batch frequency flow. The 
normal stock variation is 
amplified by the demand 
variation it receives. The 
demand cycle transmitted 
varies inversely with the 
stock cycle. Note in C: an 
even rate natural demand 
can produce a_ variable 
demand after transmission. 
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Fig. 17. Effect of batch quantity 
on flexibility. 
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simplify and increase the flexibility of control; and, 
finally, by smoothing the demand variation, can 
increase effective capacity and output. 

The most striking characteristics of production to- 
day are high capital tie-up, highly variable demand 
cycles, low batch frequency material flow, and paper- 
ridden, bureaucratic inflexible controls. It remains 
to consider why the obvious solution of line pro- 
duction is so seldom used outside the limited field 
of mass production. 

The reasons can be found in certain deep-seated 
beliefs, ‘which form part of our present philosophy of 
management. Here five of these beliefs will be briefly 
considered. 


1. the belief that a reduction in direct labour cost 
reduces overheads in proportion to the allocation 
rate 


This is a belief never held by the trained 
accountant, but still fairly widely held in other 
branches of management. 

Consider a company which uses an allocation rate 
of 200°% on direct labour to absorb its overheads and 
find Total Costs. Assume that a particular job has a 
material cost of 15s. Od., a labour cost of 10s. Od., 
overheads of £1 (200°% of 10s. Od.), and a total cost, 
therefore, of £2 5s. Od. If the labour cost is now 
reduced to 5s. Od., the new total cost will be 
£1 Os. Od., with an apparent saving of 15s. Od. The 
actual saving, providing there is no change in out- 
put, will be little more than 5s. Od. 

The reason is obvious. The apparent saving of 
15s. Od. merely exploits the approximations used for 
convenience in costing. There is very little real change 
in overheads directly induced by a change in direct 
labour cost. 

The importance of this belief is that it misdirects 
nearly all the effort for cost reduction in industry 


towards direct labour cost, and seems to imply that 
it is unnecessary to worry about overheads because 
they will fall automatically if direct costs are reduced. 
It also precludes the consideration of changes which 
increase direct costs, but reduce Total Cost due to 
their effect on overheads. 


2. the belief in stock control 

This belief holds that a satisfactory material flow 
can be generated by dividing a given flow stream 
into segments separated by inventories. Flow is then 
maintained by releasing orders on the basis of a 
re-order rule founded on stock levels. 

As explained earlier, this type of system inevitably 
exaggerates the demand variation, so that a small 
demand variation at the final outlet will quite com- 
monly be multiplied eight times or more after the 
third or fourth inventory. The system has the serious 
deficiency that it can only be operated with large 
batch quantities and small batch frequencies, thus 
reducing flexibility and further inflating the 
cyclical variation. 


3. belief in the so-called economic batch quantity 
theorem 

This theorem holds that there is a large and 

significant variation of cost with changes in batch 
quantity, and that for each component produced 
there is one special batch quantity which will give 
minimum cost. The case against this theorem has 
been developed at length in previous Papers; the 
following summary gives eight of the reasons why it 
is false : 

1. By imposing different batch quantities for 
different components, it itself imposes multi- 
phase flow, with its associated high costs of 
obsolescence, storage and administration. A 
substantial reduction in costs can be made by 
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changing to single-phase flow. Batch quantity 
analysis can only find minimum cost in the 
ineficient system imposed by itself. It can’t 
find minimum possible cost. 


. The belief that cost varies substantially with 


batch quantity change can easily be disproved 
by detailed analysis of company trading 
accounts. Such analysis normally produces a 
comparatively flat curve over most of the pos- 
sible range of batch quantities. If the total 
change is insignificant, there must be some- 
thing wrong with the deduced mathematical 
models, which show a significant variation for 
components. 


. The economic batch quantity always gives a 


sub-optimum return on the capital investment. 
Due to the shape of the curve, it must be 
possible to find a batch quantity lower than 
the E.B.Q., which will give a higher return 
on the investment. By the same reasoning, if 
the economic (sic) batch quantity is used 
throughout, a large part of the stock must re- 
present an investment at a low marginal rate 
of return, which could easily be bettered by 
re-investment. 


. It represents a ridiculous and improvident 


investment policy. It fixes the amount of capital 
to be invested in stock by a very large number 
of separate calculations, which produce a 
chance total without any reference to the actual 
amount of capital available. 


. Many of the factors which have to be used in 


the “models”, cannot be measured economi- 
cally or are intangibles with no exact meaning 
which have to be guessed (e.g., storage cost per 
piece, and opportunity cost). 

It treats method as a constant; it measures, for 
example, the cost of setting-up and uses this 
value as a constant in the model. It ignores the 
—in practice-—- much more profitable possi- 
bility, that an investment in method and tool 
development instead of in stock could reduce 
setting-up cost and overheads generally. 


. In large scale high volume production (both 


manufacture and distribution), line flow and 
maximisation of the rate of stock turnover are 
accepted and successful strategies. In low 
volume mixed production, the strategy of batch 
quantity analysis at present holds favour. In a 
system with such an obvious unity as produc- 
tion, it is unlikely that two diametrically 
opposite philosophies can both be right. 


In the extremely complicated system of inter- 
related variables which is production, it is un- 
likely that any simple solvable mathematical 
equation, created by deduction from basic 
premises, can form a “model” which is 


isomorphous with the system. Even the most 
complicated expression can only hope to give a 
rough approximation of the relationships at 
one moment in time, and to have the most 
transient of values, 








4. belief in control by a number of independent 
specialists 

In most of production today the control function is 
divided among a number of independent specialists, 
with a traditional division among them of the 
responsibility for parameter changes. Generally, the 
specialists alter these parameter values with a view 
only to their own special areas of control. Because 
any parameter change tends to affect all the output 
variables, such an arrangement only complicates the 
system and reduces its stability. 

A simile might be a car, so designed that one man 
operated the steering wheel, another the accelerator, 
another the clutch, another the gear lever, and so 
on. 

Success in control depends on choosing a combina- 
tion of parameter values which will influence all or 
most of the output variables to change in the required 
direction. Integration is essential for efficient control, 
as every parameter change must be considered in 
relation to its effect on all output variables. The 
present system not only reduces stability; it also tends 
to duplicate records and other administrative paper- 
work, and it thus seriously inflates overheads. 


5. belief that line layout cannot be used for 
low outputs 

It is generally believed that “line layout” is only 
possible for mass production. This is a type of 
rotating fallacy which often occurs in_ highly 
departmentalised bureaucratic organisations. 

The production engineer knows that line layout is 
almost always technically feasible, but believes that 
there is an economic bar—the economic batch 
quantity theorem—to its use at low output rates. The 
non-technical, financial manager probably knows that 
the economic limitations are extremely suspect, but 
believes that there is some technological limitation to 
the use of line layout. 

Between the two of them it 
considered. 


the new approach 
1. the aims and general approach 

The primary aims of the New Approach are: to 
reduce stocks and thus release capital and floor space 
for more profitable use; to simplify administration 
and control, thus reducing cost and releasing indirect 
labour for more productive and creative work; and 
to increase effective capacity and output, by reducing 
the amplitude of the demand cycle. 

The principal methods advocated in order to attain 
these aims are: first, the creation of line flow systems; 
second, the use in these systems of high batch fre- 
quency single-phase material flow; third, the substitu- 
tion of high demand frequency flow control for stock 
control; and, fourth, the simplification of administra- 
tion and control procedures. 


2. creating the line flow system 

Consider, as an example, the complicated and 
difficult case of a general engineering works making a 
wide range of engineering products in small volume, 
by such processes as forging, casting, machining, press 
work and assembly. 
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It is possible to classify all the components made 
in such a factory into “families”, so that all the 
components in each family are made by similar 
operations, in the same sequence, on the same plant. 
Classification can be greatly simplified by: reducing 
material and component variety (simplification); by 
some redesign to make awkward components fit the 
classification; by adjusting existing process layouts 
to obtain standard process sequence; and by adjusting 
the make-or-buy distribution, to lose awkward com- 
ponents and bring back bought items which will fit 
into “‘ families ”’. 

This process does not represent an attempt to force 
a square peg into a round hole. It merely reflects 
the natural order of things. Components normally do 
fall roughly into “ families” which can be processed 
by the same items of plant, and the sequence of 
operations does normally follow roughly the same 
pattern for all items in a family. 


3. plant layout 

For line flow, the plant must be laid out in the 
sequence dictated by the standard process layout for 
each “ family”. 

One of the problems is to achieve an approximate 
balance between the capacity supplied for each 
operation. This can be achieved by way of the tested 
methods already in use in mass production; by, for 
example, supplying more machines for long opera- 
tions than for short ones; by doubling the lines so 
that one operator can do two or three of the short 
operations; or by changing methods and re-designing 
tooling to eliminate bottlenecks. 

An excuse often made for not using line flow with 
low volume output, is that it is very difficult to 
obtain an exact balance of plant capacity. This is 
true. It is also true, however, that such a balance is 
even more impossible with functional flow. The 
capacity of the line flow system in practice, is 
generally higher than that of the equivalent 
functional flow system. 

Lack of potential output balance is always accepted 
on automation lines. Actual balance is only obtained 
by de-rating most of the machines in the line. For 
some reason the same solution is seldom accepted for 
manned lines, although it is generally possible to 
obtain approximate labour balance. It is generally 
forgotten that de-rating can itself pay dividends—for 
example, improved quality, and reduced maintenance. 


4. tooling 

Each machine must now be equipped with jigs and 
tools, so that all the components in the family can 
be processed. Because all the components in each 
family are similar in form, it is usually possible to 
design adjustable tooling which can be used for a 
number of different items. For this reason the amount 
of tooling and the tooling cost are generally less with 
the line flow system, than with normal batch produc- 
tion and a functional layout. 


5. setting-up 

It will be realised that if the machines in these lines 
can be reset in a matter of seconds, rather than in 
hours and minutes as at present, there is nothing to 





prevent their use at high batch frequency. If setting 
time is short enough, there is no reason why the lines 
should not be reset 20 or 30 times a day for different 
components. The lines can even be scheduled to 
make “ today ”, the parts required for “ tomorrow’s ” 
assembly, and be reset again the next day to make 
the following day’s exact assembly requirement of the 
same parts. 

It is surprisingly easy to reduce setting times. The 
problem is one which has received little attention. 
Because the engineering industry normally uses large 
batch quantities and setting-up cost is therefore only 
a small part of cost per piece, it has not seemed 
worth the effort to reduce it. If the effort is made, 
setting-up time can generally be decimated at com- 
paratively small cost. 

The leading authority in this field is an Italian 
engineer, Signor Patrignani, who has achieved 
spectacular reductions in the setting times for 
machining and sheet metal working processes. As an 
example, it is possible with his equipment to change 
the set-up on a 90-ton power press in 15 seconds, 
compared with the 30-40 minutes common in the 
industry. It is no criticism of Signor Patrignani to 
say that his solution is very simple. He has merely 
designed a simple method for the rapid and auto- 
matic location of die-sets on presses. His real genius 
lies in his recognition of the problem. Once the need 
is realised, the solution is generally a comparatively 
simple exercise in tool design. 


6. a practical case 

The instance of a general engineering works 
making a wide variety of products in small volume 
was chosen because it is one which is already being 
successfully applied. 

A French manufacturer of special switchgear for 
the electrical industry—Messrs. Alsthom-Lecourbe, 
Paris—have converted part of their plant to this 
system, using a similar approach to that described 
above. The results achieved have included a very big 
reduction in stock, three to four times the output from 
the same floor area, a reduction in lead time for 
new orders from three months to three weeks, a 45 
reduction in throughput time per order, and reduced 
tooling costs. 

An additional and unexpected advantage was an 
improvement in morale. In a Paper delivered to the 
Xe Congres Internationale d’Organisation Scientifi- 
que, Paris, 1957, M. Mongon—a director of the 
Company — attributed this improvement to the 
operator's closer association with products, rather 
than with isolated operations. 

It will be obvious that this type of manufacturing 
represents one of the most difficult cases which could 
have been chosen for the introduction of line produc- 
tion. The fact that it is possible makes it likely that 
even better results could be obtained in other less 
complex industries. 


7. automation 

The limit to the use of automation is the feasibility 
of line production. If small quantity mixed product 
output can be handled by line production, then auto- 
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mation must eventually be possible in the same 
industry. 

Examples can be found even today. For example, a 
multi-spindle vertical chucking automatic, tooled so 
that it can machine a number of similar collars and 
flanges, is really an automation line, designed to 
handle a particular “ family ” of parts. 

There is no real reason why automation should not 
be used for low volume products. There is no real 
reason why the world cannot have both product 
diversity and low cost. 


8. data processing 

The change to line flow must inevitably cause an 
important reduction in the complication and cost of 
data processing. 

Most of the complication in our present systems is 
a direct result of low batch frequency multi-phase 
flow. The present complicated systems of individual 
incentive payment, component standard costing, 
budgetary control, component batch scheduling in 
production control, and the rest, are mainly the 
products of complicated flow. Much simpler and 
cheaper systems can be used to control line 
production. 

The simplification of data processing will facilitate 
the application of computers and hasten the integra- 
tion and automation of data processing. 

With the wider use of line production, it should 
be possible to release a large proportion of the labour 
force now engaged on data processing for more 
creative and productive work. 


9. the demand cycle 


The introduction of line production inside indivi- 
dual production units will itself tend to smooth the 
demand cycles in industry. To obtain the full possible 
benefit, however, it is essential that high frequency 
material flow should be matched by high frequency 
demand, or order fiow. 

The final demand at consumer level is generally 
a high frequency demand, calling for single items 
rather than batches. Any reduction in this frequency 
of order issue, by accumulation into large batches, 
tends to multiply the demand variation. 

The ideal system for minimum demand variation 
would be one in which each sale to a customer caused 
an equivalent order to be issued to all production 
units in the flow system. Under these conditions the 
natural demand variation is repeated in all units. If 
the mean natural demand can be forecast, it is 
possible to use stock to absorb all or part of this 
variation. For example, in a manufacturer / distributor / 
retailer flow system, the manufacturer could produce 
at the mean rate required to meet the demand, and 
the natural variation could be absorbed by changes 
in factory, distributor and retailers stocks. This 
approach is impractical with the present low batch 
frequency flow because the demand cycle has both 
high amplitude and low frequency (often several 
years). Enormous stocks would be needed to absorb 
the variation, and in these long periods, most of it 
would be lost due to obsolescence. 
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The organisation of flow control systems of this 
type would be comparatively simple _ inside 
the vertically organised industry. It would call for 
co-operative effort in many industries where the 
organisation is horizontal. 


10. the application of the new approach 


The final solution of “line production ” has been 
described. The New Approach is not, however, a 
one-step philosophy. Many of its advantages can be 
obtained very quickly by a progressive application of 
the principles. For example, the progressive completion 
of the following programme might well make the 
whole programme self-financing, the changes being 
financed from the progressive reduction in capital 
tie-up : 

1. reduce batch quantities immediately to the 

limit which can be controlled with existing 
systems ; 


2. classify the components into “ families ”’ ; 


3. analyse the components by output value and 
select the 8% to 12% of components which 
represent the majority of the total output value 
(in engineering 12°, of the components will 
often account for 75°94 or more of the total 
output value); 


4. segregate the plant for the “families” which 
contain the majority of the high output value 
components into groups (group layout); 


5. adopt a simple single-phase ordering system 
(Period Batch or Standard Batch control) for 
these groups, and increase purchasing and pro- 
cessing batch frequency to a minimum of 12 or 
13 batches per annum. 


6. study the process sequence in each group, study 
the setting problem, and design one or more 
“ines” to handle all the components in each 
family by line production; 

7. repeat the process for the remaining “ families ”, 
of lower output value; 


8. take the savings possible by eliminating the 
production flow stores previously required due 
to multi-phase flow; 


9. Simplify data processing and integrate control. 
Eliminate the costly complicated systems neces- 
sary to control low batch frequency, multi- 
phase flow. Substitute the simpler integrated 
low cost systems appropriate to line production; 


10. tackle the demand problem, adopting flow 
contro] systems in place of Stock Control; 

11. tackle the supply problem, persuading suppliers 
to give high batch frequency supply; 


12. adopt automation both for material processing 
and for data processing with the computer. 


conclusion 
Our present methods of controlling material flow 
result in an enormous waste of capital, indirect 
labour, and production floor area. Only a small 
(concluded on page 793) 
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BUTT WELDING IN THE TOOL INDUSTRY 


by R. H. HIND, A.M.1.Prod.E. 


Development Engineer. 
Tool Division, 


Arthur Balfour & Co., Ltd. 


HE first joints to be made by a welding process 
were carried out by the blacksmith in his forge. 
The ends of the two pieces of metal to be joined 
were placed in a hearth or brazier in direct contact 
with the fuel, and the necessary heat was obtained 
by operating some type of bellows to blow the air 
through the fuel. When the welding temperature 
(which is higher than the forging temperature) was 
reached, the blacksmith placed the heated ends in 
an overlapping position on his anvil and hammered 
them together until a joint was formed. The hammer- 
ing necessary to form the weld was beneficial to the 
structure of the material as it helped to reduce 
grain size, and therefore improved its mechanical 
properties, but it often happened that particles of 
scale formed during the heating were trapped in 
the weld, leaving it much below the strength of the 
parent metal. 
This type of welding is occasionally used today, 
but it is very limited in its application, slow, and 
far from satisfactory. 


The resistance welding of metals came with the 
introduction of electrical power to industry. The 
original patents were taken out by Professor Thomp- 
son in the late 19th century but it was a long time 
before it was developed for industrial use. The theory 
of the method is that an imperfect joint such as 
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the abutting ends of two pieces of metal which offers 
a great resistance to the passage of current will natur- 
ally heat up. Thus, by passing a very powerful current 
through the joint, welding temperature can be 
quickly reached and if the two ends are then forced 
together a weld is formed. 


For this type of welding a single phase alternating 
current is used. This is fed through a transformer to 
an output voltage of around 4 to 6 volts. 


butt welding 


The two parts to be welded are clamped in pos- 
ition with the ends which have been squared 
touching one another. If the two pieces are of the 
same material the joint will be in the middle of 
the gap between clamping electrodes but, if differ- 
ent materials are to be joined, the piece with the 
least electrical resistance will protrude furthest from 
the clamps, This will balance the resistance and 
therefore give more even heating. 


When welding small sections by this method, the 
pressure is applied axially to the joint before the 
current is turned on. Thus when the ends are heated 
and become ductile, the pressure is able to over- 
come the strength of the material, and the two pieces 
are forged together. 


On larger components it is usual to commence the 
weld with a somewhat lower pressure so that the 
heat may be localised as much as possible at the 
joint, a handwheel or lever being used to keep the 
ends in firm contact until the welding temperature 
has been reached. A high pressure is then applied 
either manually or by a hydraulic or pneumatic 
ram. 


flash butt welding 


For many years this type of butt welding was the 
only process known, but it was realised that its 
usefulness was restricted and that it could not be 
employed satisfactorily on sections which were thin 
in comparison with their area, due to the spread 
back of heat causing softening and bending under the 
application of pressure, Also, the amount of current 
used on larger sections could make the operation 
very uneconomical. 


In the early 1920's, to overcome these difficulties, 
flash butt welding was developed. In flash butt weld- 
ing the two components to be welded are again 
gripped in electrode clamps, but instead of forcing 
the ends together and simply passing a current 
through them, the two ends are only lightly brought 
together. This causes arcing to take place, and pro- 
viding the current and resistance are adequate the 
temperature of the material at the contacting faces 
can be raised to melting point in seconds and kept 
very localised. 


In order to continue the build-up of heat locally 
on either side of the weld line, the electrode clamp 
holding one of the components is mounted on a 
machine slide. Thus as the metal on the joining faces 
is being burnt away, the arc can be maintained by 
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Fig. 1. Welded turning tool blank 














moving one piece towards the other at a suitable 
speed. This flashing action is allowed to continue 
until the area immediately behind the faces has 
reached welding temperature. When this condition 
has been obtained the two pieces are forced together 
with a high mechanical pressure (which is usually 
exerted through the moving jaw) and at the same 
instant the electrical power is cut off. 


high speed steel cutting tools 


One of the many applications of flash butt welding 
is the joining of high speed steel to a tough ductile 
steel as used in the manufacture of cutting tools, 
such as drills, reamers, end mills, lathe, planer and 
shaper tools. This type of tool requires an extremely 
strong and wear-resisting cutting edge to withstand 
the forces and high temperatures encountered in 
machining, together with a tough ductile shank for 
strength, This composition is therefore used both 
for economy and utility (see Fig. 1). 


welding machines 


There are many flash butt welding machines on 
the market, ranging from manually operated to fully 
automatic types. The small manually operated 
machine, as illustrated in Fig. 2, is used for welding 
a variety of small tools. The right-hand clamp is 
mounted on a sliding cast-iron saddle operated 
through a crank and toggle link by a hand lever. This 
arrangement gives a high mechanical advantage 
when forcing the two pieces together and provides 
easy control for flashing. Vertical and_ horizontal 
adjustment of the left-hand jaw helps to facilitate 
the correct alignment of the workpieces after 
clamping has been effected. 


The clamps are operated by capstan wheels and 
any tendency of the workpieces to slip during butting 
is prevented by adjustable stops. The electrode jaws 
and clamps can quickly be changed when worn 
and are prevented from overheating by a water 
circulation system. The electrical power is supplied 
by a 40 kVA air-cooled transformer, with tappings 
provided to give the requisite amount of current to 
cover the range of sections that the machine is de- 
signed to weld. A tap changer is connected to the 
primary windings of the transformer to give a range 
of eight different secondary voltages, between 3 and 
6 volts. 


The flash butt welding process lends itself to a 
certain amount of automatic control and during the 
past few years a lot of development work has gone 
into the production of semi-automatic and fully 
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Fig. 2. Tool flash butt welding machine, 
manually operated (B.1.C.C. Ltd.) 


automatic machines. There are now 
many different types of automatic 
machines on the market, used for mass 
or large batch production, Automatic 
machines for welding a particular size 
of component can _ be successfully 
operated by means of a profiled cam 
driven by an electrically geared motor 
making one revolution per weld. The 
speed of the cam’s rotation is controlled 
by a variable speed unit, and is ar- 
ranged to give an initial slow approach, 
with a gradual acceleration towards 
the end of the flashing period. A 
sudden rise in the cam profile then 
causes the moving jaw to butt, complet- 
ing the weld. 


For larger work and over a range of 
sizes Clamping, flashing and butting can 
be automatically operated by either 
pneumatics, hydraulics, air hydraulic 
intensifiers or a combination of these 
(see Fig. 3). Setting this type of machine 
consists of adjusting a series of cams, 
scales, and valves. All the operator is 
required to do is to place a component 
in each electrode and press the weld 
control button. 


Between the fully automatic and the 
manually operated machines are the 
semi-automatics (see Fig. 4), where the 
operator still has contro] over the speed 
of flashing and amount of material 
burnt off, but the final upset pressure 
is operated automatically, so making the 
effort of welding much less strenuous. 
On all three types of machines, the 
operator usually works from a chart 
to set the variables on the machine. 
The manually operated machine 
chart will contain the tool sizes, 
what tapping to select, the jaw 


Fig. 3. Fully automatic drill and tool 
flash butt welding machine (A. |. Electric 
Welding Machines, Ltd.) 





Fig. 4. Semi-automatic flash butt welding machine 
(A. |. Electric Welding Machines, Ltd.) 


gap and how much material to be burned off, but 
with the automatic welding machine the chart for 
setting could list the following data : 


Size of tool. When current is cut off. 


Type of electrode. Acceleration of moving 


Electrode gap. jaw. 
Gap between Flashing time. 
components. Number of pre-heats. 


Duration of pre-heats. 
Pressure used for flashing. 
Pressure used for butting. 


Pressure used for 
clamping. 


Amount of protrusion of 
respective parts. 
Transformer tapping. 
Length of stroke. 
Amount of butt. 


electrical power 


Flash butt welding is one of a group of welding 
processes which come under the heading of resistance 
welding. This means that the heat for welding is 
produced by the resistance of the components and 
the amount of current passed through them. This 
can be calculated from :— 

Rt 


J 
Where H heat produced (B.Th.U.s) 


J] = Constant, Joules Equivalent 
(B.Th.U. value). 


I 


I = _ current in amps. 
R = _ electrical resistance in ohms. 
t = duration of current flow in seconds, 








Therefore, the heat produced is not only directly 
proportional to the resistance of the components and 
to the time of current flow, but it is proportional to 
the square of the current value. For reasons of 
economy in time, the value of the current available 
for welding is many times greater than the current 
taken from the mains. These high welding currents 
are obtained by means of a single phase transformer, 
the primary windings of which consist of many 
turns. The secondary windings, however, usually con- 
sist only of single turns and are often water-cooled 
to prevent overheating. In this way the mains volt- 
age is stepped down to as low as 3 to 12 volts at the 
electrodes, giving a secondary current when welding 
of possibly 20,000 to 30,000 amps. 


There are generally about 6 to 14 different tap- 
pings on the primary side of a butt welding machine. 
These are connected by bridging across the con- 
nections with a tap changer. It is usual for half the 
tappings to be connected in parallel and the other 
half in series, giving a difference in secondary voltage 
between two tappings of about .3 to .6. The follow- 
ing are the secondary voltages available on the 
machine shown in Fig. 3. 


voltage available at electrodes 


Connected Connected 
Plugs or in parallel in series 
Tap pings Volts Volts 
l | es, 5.8 
2 10.6 be Bhs. 
3 9.7 1 Ws 
+ 8.7 4.9 
5 7.9 4.6 
6 6.8 4.3 
7 6.0 4.0 
transformers 


The number of turns of the primary and second- 
ary windings of a welding transformer are calculated 
to ensure that the no-load current and the flux 
(lines of force) in the core are not excessive. The 
busbars or tails from the transformer to the elec- 
trodes should be as short as possible to prevent power 
losses, and a water cooling system is usually em- 
ployed on the large transformers to prevent over- 
heating and thus inefficiency. Air cooling is usually 
sufficient on transformers up to 40 kVA, 


Resistance welding transformers differ somewhat 
from ordinary power transformers since the loading 
is intermittent. They are usually rated on a duty 
cycle of 4 to 6%. This is the percentage time that 
the demand exists and is calculated by taking the 
“time on” divided by the “time on, plus time off”, 
multiplied by 100. A welding transformer can there- 
fore stand a very high overload for a short period. 

Power factor correction is necessary to even out 
the fluctuations in current due to this intermittent 
loading (see Fig. 5). 


the flashing action 


When the two components to be welded are lightly 
touched together, an electric circuit is completed 
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between the faces in contact. The power of this 
current is dependent upon the tapping selected 
(secondary voltage), the electrical resistance of the 
material, the cross-sectional area and the force ap- 
plied to the contact. Provided the voltage and com- 
ponent resistance is adequate, the temperature at the 
contacting faces can be raised to welding tempera- 
ture in seconds. The small irregularities on each 
welding surface make the first contact. These offer 
a resistance to the current which generates heat and 
quickly melts them, forming points of molten metal 
through which the current tries to pass. This results 
in small explosions which expel these molten particles 
leaving a minute gap between the faces. Small areas 
left after the initial explosion will have a temperature 
close to melting point causing further explosions and 
as the two components are moved together at a 
suitable acceleration, this action becomes continuous, 
with hundreds of flashes occurring every second. 

The speed of flashing is very critical and the 
operator on a manual machine needs experience to 
judge this. Too rapid or too slow a movement of 
the saddle at this stage will cause the flashing to 
cease part-way through the stroke. The former will 
bring the ends into intimate contact too soon and the 
latter will cause them to separate, allowing the heat 
to die away. In both cases, if flashing is restarted 
immediately, the ill-effect should be negligible. On 
automatic machines this fall-away of heat will cause 
the pre-heating cycle to operate until sufficient heat 
is built up to allow flashing to continue. A drop in 
mains voltage at this stage can have similar results. 

Flashing is continued until the whole of the faces 
to be welded have reached a sufficient temperature 
to enable a joint to be made. At this temperature 
the faces will have almost reached melting point 
with a depth of plastic material behind them. The 
distance the moving jaw has to travel to build up 
the necessary heat is preset to the minimum required. 
By making and breaking the contact between the 
components once or twice before flashing begins, 
this distance can be reduced still further. This is 
called pre-heating. 


pre-heating 

It is usual when welding all but very small tools 
to pre-heat. This consists of bringing the com- 
ponents together as for flashing, but as soon as 
flashing commences, they are short circuited and 
withdrawn again, thus breaking the contact. This is 
repeated several times, depending upon the cross- 
sectional area of the components. There is very little 
expulsion of metal during pre-heating, but the ends 
of the components are quickly brought up to a tem- 
perature which enables continuous flashing to 
proceed without the use of a high current. By pre- 
heating, fairly large sections can be flash welded on 
a machine which has only a relatively small trans- 
former, and therefore has not the power to flash 
them from cold. As the heat is built up with very 
little loss of metal, the length of flashing necessary, 
and thus the amount of material burnt off, is 
reduced. This means a big saving when welding high 
speed steel. 


MOMENTARY 
PEAK AT POINT 


PREHEATING 


FLASHING POINT 


PRIMARY AMPS. 





TIME IN SECONDS 


Fig. 5. Current loading when welding 2 in. dia. drill 
blank 


A lower resistance is offered by the two compon- 
ents during pre-heating. This causes a subsequent 
rapid increase in current, producing the high tem- 
perature required, but when flashing commences 
the resistance is.increased. This is due to the partly 
molten metal which is making only a poor contact 
and to the rise in temperature which causes an in- 
crease in electrical resistance. 

This is equal to: 


1+Kt 
R,.=R,— 
1+ Kt, 
Where R. = the resistance of the conductor at 
#.°C. 
R, = the resistance of the conductor at 


normal air temperature. 


K = the temperature coefficient of the 
conductors. 

t, = the temperature of the conductor at 
which the resistance is required. 
t,, = normal air temperature, 

This increase in resistance during flashing is seen 
by the drop in current (Fig. 5), which shows the 
current loading when pre-heating and flashing a 
2 in. dia. drill blank. The final rise in current as 
butting takes place is due to the low resistance 
prevailing when the two pieces are forced together 
and the molten particles squeezed out, resulting in 
a good contact. 


Pre-heating is often advantageous when welding 
tools, because gradual rather than sharp changes of 
structure are required to reduce the stresses and 
minimise cracking. If care is taken during welding 
to produce a good weld without undue stresses, the 
amount of post-heat treatment needed can be kept 
to a minimum. 
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Fig. 6. Flash butt welded twist drill blank, showing 
ridge of ejected material round weld periphery 


the butt 


When sufficient material has been burnt off to 
allow the two ends to reach welding temperature, 
the final operation is forging them together. This 
forging action is suddenly applied as the flashing 
stroke is completed and coincides with the cutting 
off of the current. It should result in the extrusion 
of all molten metal and undesirable impurities as 
well as the upsetting of the plastic material from 
both components. The ejected material forms a ridge 
or fin round the weld periphery (see Fig. 6). 

If the butting pressure is insufficient or if the 
welding temperature has not been reached, oxides 
and impurities may still remain in the weld, form- 
ing points of weakness and subsequent failure. When 
welding high speed steel it is usual to use a butting 
pressure in the order of 5,000 to 6,000 Ib. per square 
inch. 

Part-way through the squeezing together of the 
plastic material the electrical current is cut off. This 
is accomplished either by an operator-controlled foot 
switch or by the moving saddle operating a knock- 
off button or limit switch. 

The current is maintained at the beginning of the 
butt because its presence helps to prevent the forma- 
tion of oxides in the weld. These would quickly 
form if the current were cut off whilst a gap re- 
mained between the components. The precise mom- 
ent of cutting off the current is dependent upon the 





Fig. 7. Micro structure of a welded drill taken at 24 
magnifications, showing the normal annealed HSS 
structure on the left. The central dark region is a 
disturbed zone caused by welding and the adjacent light 
coloured portion is almost pure ferrite. This zone has 
been decarburised due to the high temperatures reached 
during welding. The shank steel on the right has a 
ferrite and pearlite structure and the flow lines show that 
a certain amount of upsetting has taken place 
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amount of butt necessary and the cross-sectional! 
area of the components, It works out approximately 
at half the distance moved in butting on the smaller 
sizes, and a third of the distance on the larger sizes. 
A micro-structure through the weld will show 
whether the butting had been correct and if the two 
structures have come together satisfactorily with no 
inclusions or porosity (see Fig. 7). 


clamping 

It is important that the two components are very 
rigidly clamped in the electrodes before welding 
commences. This clamping is either operated manu- 
ally (only on small machines) or by hydraulic or 
pneumatic means, or a combination of these. The 
clamping force necessary is at least twice the butting 
pressure, to give a good electrical contact and to 
ensure that the components do not slip whilst 
butting is taking place. Whenever possible the two 
components should be supported at the back by end 
stops (see Fig. 8), as an extra precaution to prevent 
slip occurring. Horizontal and vertical adjustment 
for aligning the components is effected after clamp- 
ing has taken place. 

The shape of the electrodes depends upon the 
shape of the tool being welded. For square tools, a 
flat topped electrode is usually used, whilst drill 
blanks and round stock are supported in vee grooves. 
They are manufactured from a forged copper alloy 
with good electrical conductivity and hard wearing 
qualities to stand the temperature and pressure to 
which they are subjected during welding. Sometimes 
a hard facing material such as sintered tungsten 
copper is brazed on to the copper electrode (see 
Fig. 9) so that when wear occurs, the facing can be 
reground a few times before being replaced. This is 
far less expensive than fitting new electrodes each 
time wear occurs, 

The electrode material appears to be most efficient 
when its electrical conductivity is at least 50% 
I.A.C.S. Material with a lower electrical conduc- 
tivity than this is likely to cause burn marks on the 
component and overheating of the jaws. A small 





Fig. 8. Welded drill blank still retained by clamps and 
showing end supports 
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percentage of cobalt and beryllium added to copper 
greatly improves its wearing properties without seri- 
ously reducing its electrical conductivity, and many 
types of electrodes are made from this type of 
material. 


To help in reducing jaw wear and to ensure that 
one clamping face of the jaws is level, it is some- 
times quite satisfactory to have the bottom jaw 
made of a wear-resistant steel and have the current 
introduced through copper electrodes at the top 
only. The majority of wear therefore occurs at the 
top, leaving the bottom faces clean and flat for 
positioning the components. However, care must be 
taken in using this method to ensure that the heat 
is even, as it is possible to get a cold region on the 
steel jaw side. This can be overcome by allowing a 
time factor so that even heating is maintained 
throughout the section. 


The present trend in flash butt welding machines 
is to have electrodes top and bottom and feed cur- 
rent in from both. Even heating is almost guaranteed 
and in many cases electrode wear reduced. 


Metal expelled during welding should not be 
allowed to remain on the surface of the electrodes, 
otherwise the welding operation has to be inter- 
rupted whilst it is chipped or filed off. Air jets or 
other means of cleaning the jaws after the clamps 
are released help to overcome this difficulty. 


electrical resistance of components 


The resistance offered to the welding current by 
a component is dependent upon the amount of pro- 
trusion as well as its density. Resistance relative to 
the protrusion from the electrode is equal to 


Resistance = P— 
A 


Where P = the resistivity of the material in ohms. 
L = the length of protrusion. 
A = cross-sectional area. 


Therefore the further a component protrudes, the 
greater is the electrical resistance. 


Incorrect protrusion of the components from the 
electrodes is one of the causes of burn marks and 
overheating. When welding two dissimilar steels 
such as high speed steel and low carbon steel, it is 
essential to give special care to this point. High speed 
steel, which has the higher electrical resistance, 
can be clamped with a minimum overhang, whereas 
shank steel, having a low resistance, has to protrude 
much further to balance the heat. Thus when weld- 
ing tools, the weld line does not come in the centre 
of the electrodes (see Fig. 10). 


This difference in protrusion bears a relationship 
to both the electrical and thermal conductivity. A 
test was carried out on a Kelvin’s Bridge to measure 
the resistivity of the two materials. A bar of each 
material approximately .35 in. dia. was used and 
the resistance measured over a 12 in. length. This 
gave readings of .0011265 ohms for the carbon steel 
and .003055 ohms for the high speed steel. Convert- 
ing back to ohms per cu. in. and using the exact 
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Fig. 9. Electrode for welding tools showing sintered 
tungsten copper insert 


diameter of the bar, this works out at .00001009 
ohms and .0000242 ohms, giving a ratio of 2.4:1. 


From tables, the thermal conductivity of shank 
steel is approximately .11 and of high speed steel .06. 
This gives a ratio of 1.83:1 which is approaching 
the electrical resistance. Therefore, the high speed 
steel tip should protrude approximately a third of 
the gap between the electrodes and the shank steel 
two-thirds. This works out well in practice as the 
heat built up in each is then approximately equal. 


possible causes of a bad weld 


In the butt welding of high speed steel to low 
carbon steel, high stresses are set up in the weld. 
These are the results of variations in the degree of 
hardening and the different rates of expansion and 
contraction of the two materials. Also the rapid 
rate of cooling round the welded joint and the close 
proximity of the water-cooled electrodes causes a 
brittle and unstable structure round the weld. For 
this reason a stress-relieving or normalising oper- 
ation is usually carried out after welding, particularly 
with regard to the cobalt range of high speed steels. 
The quickest and most effective method of carrying 
this out is to release the jaws of the welding machine 
as quickly as possible after the weld has set, and 
place the tool blank into a furnace situated at the 
side of the machine. This is kept at a constant 
temperature between 800 and 1,000°C., depending 
upon the analysis of the high speed steel. The tool 
blanks remain in the furnace until the heat has 
thoroughly permeated, after which they are allowed 
to cool in bins. 
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Fig.10. Protusion of tip and shank to balance resistance 
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To ensure a good weld every possible precaution 
must be taken, as a fault could occur from any of 
the following causes :— 

1. insufficient depth of plastic metal behind the 

welding faces when butting; 
2. incorrect speed or distance of flashing; 
3. incorrect electrode gap; 
4. incorrect protrusion of parts from electrodes; 
5. incomplete contact with electrodes; 
6. reaching a high temperature too quickly: 

7. components not lined up in the electrodes; 

8. not cutting current off as butting commences; 

9. not using correct pressure when butting; 

10. parts not clamped sufficiently tightly; 

11. allowing too much heat to spread back; 

12. components not same size as weld line; 

13. using incorrect tapping; 

14. burning too much material away during flashing, 
thus leaving insufficient for upsetting; 

15. too many pre-heats before flashing commences. 


A faulty weld usually falls into the following cate- 
gories : 


RESULT CAUSE 


(a) Overheating 1. 


Building up too much heat 
or burning 


during pre-heating and flash- 
ing. 

Not cutting current off as 
butting commences. 

Too high a tapping. 


Incorrect protrusion. 


nO 


(b) Oxides and 
inclusions in 


weld. 


Insufficient plastic zone. 
Inadequate butting pressure. 
Not enough heat built up. 
High tapping causing large 
cavity depth. 

5. Burning too much material 
away during flashing so that 
there is insufficient left to 
upset. 


ee ee eae 


(c) Weld not 
completed 
over all area. 


Insufficient heat 
Insufficient butting pressure. 
Fluctuations in mains voltage. 


a a a 


(d) Cracks on or 1. Heat too localised. 
near weld. 2. Too much heat built up. 
3. Insufficient butting pressure. 
4. Insufficient material upset. 
5. Too high a tapping. 
6. Fluctuations in mains voltage. 


(e) Burn marks. 1. Too high a tapping. 


2. Incorrect protrusion. 

3. Poor contact between com- 
ponent and electrodes due to 
scale, grease or worn and 
dirty jaws, 





During flashing, the elimination of oxygen round 
the weld is partly effected by gases formed by the 
combustion of the metal and the force of expulsion 
of the molten particles, the exclusion of oxygen 
being more positive on higher tappings than on lower 
ones. The high tappings which pass more current 
give a greater heat and better screening effects. 
Therefore a balance must be made between a high 
tapping which results in a greater cavity depth on 
the flashing surfaces, or a lower one which may 
allow a certain amount of oxidation to form on 
the edges of the weld. The selection of the tapping 
for each particular size and section is therefore very 
important. 

Butting pressure (as stressed previously under that 
heading) is very important, and it is better to use 
more than the required pressure, rather than less. 
A solid round weld requires the heaviest pressure, 
and as the weld area tends to elongate, the pressure 
needed becomes less, This condition remains until 
a point is reached where the width allows the heat 
to radiate much more easily. At this point the pres- 
sure must increase again. An example of this con- 
dition is the welding of thin blade “parting-off” tools. 

Voltage variation can also be a cause of bad 
welds. The voltage drop caused by one machine at 
its own terminals will be almost identical every time 
it welds, and therefore will have no effect upon the 
quality of the weld. What can affect the weld is 
the variation produced by the operation of other 
welders’ or electrical equipment connected to the same 
supply. This is particularly serious on automatic 
welding machines, as such variations have an effect 
upon the heat generated at the weld zone propor- 
tional to the square of the current. Thus whether 
the weld is satisfactory is dependent upon the amount 
of burn-off, time taken and butting pressure. If these 
happen to be adequate, a weld can still be made, 
but the chances of getting a faulty weld are greatly 
increased. On a manually operated machine the 
operator can usually counter any variations because 
he has full control of the weld cycle. 


principal operations in the manufacture of 
H.S.S. tools 


A butt welded tool is often looked upon as the 
poor relation of the carbide tipped tool. This is not 
true, for each have their own respective uses, and 
care must be taken in the manufacture of both. 
The operations involved in the manufacture of high 
speed steel tools are very few compared with multi- 
cutting edge tools such as milling cutters, but each 
operation plays an important part in the soundness 
of the tool. 

The high speed steel portion, or tip, is produced to 
a very close specification and is usually of the 10% 
cobalt type. The tip is sawn from bar on either a 
hacksaw or bandsaw machine, with allowance made 
for the amount of material burnt off during weld- 
ing. The tool shanks are parted off, sawn, or cut 
with an abrasive wheel, depending on the size and 
the section. The shanks of certain types of tools 
such as parting tools have to be milled to suit the 
shape of the tip. 
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The tips and shanks are then rumbled or shot 
blasted to remove any grease or scale which could 
cause a poor contact between the tool and the elec- 
trode during welding, The tools are flash butt welded 
and placed in a gas furnace at 900° to 1,000°C. for 
stress relieving. They are allowed to get a thorough 
soaking at this temperature before being raked into 
bins to cool. Certain tools whose shape makes them 
susceptible to cracking are given a full annealing as 
an extra precaution; this also leaves the tools in a 
softer condition for rough grinding. 


Turning and planing tools are either rough 
ground by “off hand” methods using templates, or 
on oscillating grinding machines set to give the de- 
sired rakes and clearances. The tools are then hard- 
ened, usually in salt, tempered around 570° to 
580°C. to give a Rockwell C reading of 63-65 and 
then blow-tested. The blow-test consists of giving 
each tool a sharp uniform blow on an anvil to ensure 
that it is thoroughly sound. The tools are then shot 
blasted, finish ground and marked. A crack detecting 
operation is carried out to show up any defects on 
the exterior of the tool, and after a further inspec- 


tion for shape and dimension, the tools are ready 
for despatch. 


conclusion 

As will be realised from the foregoing, the sound- 
ness of the tool depends upon the soundness of the 
weld. Therefore, correct welding procedure is of 
major importance in the production of high speed 
steel tools. Experimentation is usually the quickest 
and most reliable way to establish production data, 
and decide on machine settings. 

The fully automatic flash butt welding machine is 
now regarded as a precision machine tool in every 
respect and it is consistent and fast in operation. It 
is ideal for a mass production of welded tool and 
drill blanks, as well as for’ small quantities, and 
special tools. 

The uses of flash butt welding are many, and this 
Paper attempts to cover only one small application 
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THE NEW APPROACH TO PRODUCTION — concluded from page 784 


part of these production factors is at present applied 
to useful productive work. 

The New Approach is a philosophy for those who 
believe that this waste is unnecessary and that in line 
production and its derivative, automation, there is 
the possibility of an immediate and explosive leap 
forward in output and in world living standards. 
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by JOHN M. BRICE, M.I.Prod.€E. 





GINCE my return from Russia I have been asked 

by a number of people to tell them what the 
country is like. It is difficult to convey a balanced 
impression, partly because there are so many contra- 
dictions and contrasts—even as regards the climate, 
which ranges from Arctic to sub-tropical—and partly 
because I have seen only Moscow, which I have 
reason to believe FI no more typical of the rest of 
Russia than Paris is typical of France. 

The Soviet Union (which is approximately the size 
of the whole North American continent) consists of 
fifteen Soviet Socialist Republics having a popula- 
tion in excess of 210,000,000 people, made up of 
over one hundred different nationalities, the Russians 
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Mr. Brice, who is a Director of The Rockwell 
Machine Tool Company Ltd. (associated with 
The Coventry Gauge & Tool Company, Ltd)., 
and Chairman of the Institution’s Editorial 
Committee, records here the impressions 
he received during his visits to Russia in 
connection with the British Industrial Trade 
Fair earlier this year, and includes some 


general comment on Russian affairs. 








SOME IMPRESSIONS OF RUSSIA TODAY 


Director, 
Rockwell Machine Tool Co. Ltd. 


accounting for approximately half the total popula- 
tion. The U.S.S.R. is divided into 105 regional 
economic councils, in an attempt to decentralise the 
administration. 

Moscow was founded in the middle of the twelfth 
century by Yuri Dolgoruki, whose statue is promin- 
ently situated just off Gorki Street (which is one of 


. the main shopping streets) near the famous Aragui 


Georgian Restaurant. It is a large and still rapidly 
expanding city having some eight million inhabitants. 
The general architectural impression is somewhat 
unexciting, except for some pre-Revolution buildings 
such as the Bolshoi Theatre, which is both beautiful 
and well maintained. There are many churches, some 
of them very lovely in a semi-Oriental style, possibly 
typified by St. Basil’s Cathedral on the Red Square, 
which has a large number of towers having large 
“onion” spires, either gilded or highly decorated. 
It is noticeable that many churches are being re- 
decorated, possibly more because they are part of 
Russia’s history than for their religious value. 
Another highlight is the Kremlin itself. This covers 
sixty-four acres and was an ancient fortress. It is 
completely surrounded by a well-kept and handsome 
wall. Within this wall are several museums contain- 
ing treasures collected by various Czars; one hall, for 
instance, is devoted solely to presents from foreign 
ambassadors and contains anything from jewel- 
studded crowns and golden dinner services to coaches 
specially designed for Royal children, one complete 
with six stuffed Arab horses. There is of course also 
the Kremlin Palace itself, where the sessions of the 
Supreme Soviet of the U.S.S.R. are held. At the 
moment a very good-looking modern building is 
being erected, which will be known as “Palace of 
Congresses.” As the name implies, it will be used for 
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large assemblies, including the 22nd Congress of the 
Soviet Communist Party. The main hall in this build- 
ing seats 6,000 and can also be used as a theatre 
and cinema. This building is evidence of a new 
trend in architecture in the U.S.S.R., more func- 
tional in style, but no less impressive. Eleven churches 
are housed within the walls, including the Uspensky 
Cathedral where the coronations of the Czars took 
place. In pre-Revolution days the Kremlin was the 
“Holy City” of Russia. 


exhibition of economic achievement 


We inspected the U.S.S.R. Permanent Exhibition 
of Economic Achievement, which is housed on the 
outskirts of Moscow and is on a fantastic scale. One 
would need many days to see everything, as the 
Exhibition must cover over three hundred acres and 
has its own trolleybus service. It contains seventy- 
eight pavilions, in addition to many other buildings, 
fountains and recreation zones. We visited one hall 
devoted to Machine Tools. Here one of each of their 
latest machine tools is always on view. Some of the 
halls are specialised, such as the Machine Tool Hall, 
but in addition there are fifteen halls showing the 
cultural and economic achievements of each of the 
fifteen States which make up the Soviet Union. 

Another hall we inspected is devoted to space 
research and achievement. Apart from various 
Sputniks and Luniks on view, one can see the actual 
nose cone from which one of their dogs was recovered. 
The brakes of the nose cone are badly burned as a 
result of the frictional heat created on re-entering 
the earth’s atmosphere. One wonders how the dog 
was insulated to stop it being cooked alive. 

In other parts of Moscow there are some buildings 
erected during the last twelve years or so which 
look as if they have been designed by a highly skilled 
confectioner specialising in icing wedding cakes, full 
of little pinnacles and towers, imposing but not 
necessarily pleasing to Western eyes—somehow a 
mixture of modern Western buildings and St. Pancras 
Station, but rather more stolid and severe. Typical 
buildings in this style are the Leningradska Hotel, 
the even larger Ukraine Hotel, and the gigantic 
Lomonossov University containing some 22,000 rooms, 
which is situated prominently on the Lenin Hill on 
the fringe of the city. From here one has a very fine 
view of the town and of the Moscow River which 
snakes through it, as well as of the enormous Lenin 
Stadium, which is really a collection of stadia—so 
that several different sporting events can take place 
simultaneously—containing a large number of gym- 
nasia and extremely good dressing-room facilities. 

Moscow streets are enormously wide, -but even so 
the volume of traffic is surprising. The same traffic 
translated into our narrow streets would undoubtedly 
seem even greater. Most of the main streets have a 
central reservation marked off in white lines on which 
one is not normally allowed to drive, this strip being 
reserved for police cars, ambulances and the fire 
brigade. 

The Russians have some very sensible traffic regula- 
tions, largely made possible by reason of the wide 


streets. One of these prohibits left-hand turns at most 
intersections, thus not cutting across traffic, and 
increasing the flow. It is usual, when wanting to 
make a left-hand turn, to go past the turning and 
then make a U-turn at a given point, filtering in 
and out of traffic, and then taking the next turn to 
the right. This works extremely well. Incidentally 
this arrangement also gives pedestrians a very much 
better chance, as filter traffic is strictly controlled 
so that there is a definite period when pedestrians 
can cross unharassed. Otherwise the Russians have 
something like our pedestrian crossings. These are 
not as strictly enforced as ours, and I failed to dis- 
cover whether it is the agility of the pedestrian or 
the skill of the driver that saves people from being 
mown down. 


public transport system 

Moscow has excellent and frequent bus and trolley- 
bus services. The underground system now covers a 
fairly wide network, having fifty stations, and is still 
being extended (there are 280 on the Greater London 
Underground system). The basis of the system is a 
circular route with radial arms going across. Their 
trains are wider than ours, have a very high rate of 
acceleration and there is a frequent service. Each 
underground station has its own design, again very 
impressive but strange to our eyes, using mostly 
marble as building or facing material. There seems 
to be available a limitless variety in colouring and 
shading of Russian marble. There is evidence that 
the newer stations are architecturally simpler. Some 
of the escalators in use are much larger than any 
I have seen in the West, so much so that some people 
(including myself) keep their eyes shut when travel- 
ling on them! The handrails of these escalators run 
at the same speed as the moving stair—London 
Transport please note ! 

On both buses and underground there is a stan- 
dard fare as in Paris, irrespective of the distance, 
which substantially reduces staffing requirements. 
On the underground one’s ticket is torn in half when 
one goes through the barrier. Apart from that there 
is no further check and thus there is no need to 
have ticket collectors. In buses one puts one’s money 
in a box and takes a ticket. There is no conductor 
and the system relies entirely on trust. 

Moscow also boasts very many taxis, which are 
freely available during the day but difficult to get 
hold of after midnight. 

The city itself is spotlessly clean, throwing litter 
on the street being prohibited, and all the main 
thoroughfares being washed at night by large lorries 
with water tanks and revolving brushes. 


shopping facilities 

Before the revolution the GUM Store housed about 
270 entirely separate shops. This store was reopened 
only in recent years, but it is still essentially a collec- 
tion of small shops rather than a big store, employ- 
ing a staff of some four thousand, and selling all 
kinds of wares, from clothing to household goods and 
food. There is also a champagne bar, and automatic 
vending machines giving shots of a popular perfume. 
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Possibly the Bond Street of Moscow is Gorki Street, 
where one can find food and clothing shops, book- 
shops and many others. Although there are now 
many shops in Moscow and many new ones being 
built in new districts, from time to time one sees 
quite long queues. How the Russian housewife knows 
when a consignment of a particular commodity has 
arrived in a given shop, I do not know. There must 
be some kind of a grapevine. The Russians will tell 
you that there are no queues in their country and 
that people are simply taking their turn. 


Food prices seem generally very high, and I am 
sure that the Russians spend a large part of their 
income on food. With the exception of so-called 
“cultural goods” such as books, gramophone records, 
etc., prices are very high by Western standards, but 
unlike in the West, the trend is for prices to come 
down. 

The Russian people on the whole are happy-go- 
lucky and friendly and many have an extremely 
good sense of humour, very similar to ours. The 
police seem friendly and do not display the officious- 
ness found in some European countries. 

It is apparent that whilst the standard of living 
in Moscow is nothing like as high as ours. it seems 
to be rising at a rapid rate, so much so that it is 
interesting to consider what it might be in five or 
ten years’ time. 


More and more Western people visit the Soviet 
Union every year, either on business or as tourists. 
Moscow is well under four hours away from London 
by direct jet flight. This traffic is likely to increase, 
reaching a peak in 1967, when the World Fair will 
be held in Moscow. 


the housing problem 


The Russians make no secret of the fact that 
housing is their greatest problem. I gather they have 
now reached the stage where they have replaced all 
the houses that were destroyed during the War. 
Whole new areas are springing up on the outskirts 
of Moscow, containing very large blocks of flats, 
some brick but very many constructed of pre-cast 
concrete, even to floors and ceilings, making building 
much more of an assembly job. Rents are said to be 
very low. 


Some of the blocks of flats now being built on the 
outskirts of Moscow are district heated, and all blocks 
of flats built in Moscow since the War have central 
heating to combat the exceedingly low winter 
temperatures. 


The present seven-year plan which ends in 1965 
calls for the building of 22,000,000 homes in the 
Soviet Union, representing fifty new towns each of 
the size of Liverpool. 


One Russian official told me that they could solve 
the housing problem for the Muscovites much more 
easily if they could only stop people coming into the 
city, but the town’s growing industries alone make 
this difficult. Obviously very many families are still 
living in one room and for some time shortly after 
the War all new blocks consisted of one-room flatlets; 
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but flats now being constructed have two or three 
rooms, which shows the tendency towards better 
living conditions. 

Although one sees spivs and teddy boys, it would 
seem that on the whole Moscow is a clean-living city. 
For instance, there are no night clubs. On the whole, 
the people are by our standards somewhat conserva- 
tive and I feel sure that the short skirts currently 
worn by English girls would shock them. 

Even Russians who are not party members are 
naturally patriotic and proud of their achievements 
and absolutely convinced that their leaders are work- 
ing for them and for peace. They are, of course, 
equally convinced that it is only a matter of time 
before the rest of the world will have a similar 
system, as their system seems to them so much 
superior. Undoubtedly there are a lot of good trends 
in Russia of which we do not seem to be aware. 


the working tempo 


It is surprising to note, when walking through 
Russian factories, that the workers do not seem to 
work any harder than they do here. The Russians 
normally work a seven-hour day, sometimes with one 
shift and sometimes with two shifts, but overtime is 
something most unusual, the necessity for which 
would be blamed on bad management and bad plan- 
ning. I should mention that the seven-hour day was 
introduced in 1960 for most workers, but coalminers 
working underground and others who work in rela- 
tively unhealthy surroundings now work a six-hour 
day only. All workers have four weeks’ paid holiday 
and workers and others alike look extremely well fed, 
although their clothing is a little drab. However, 
efforts are now being made to make people a little 
more fashion-conscious, a sure sign that the standard 
of living is rising. 

They obviously look after their children very well, 
and the children themselves seem extremely happy. 
During the last few days of my stay in Moscow, 
thousands of children left every day for various camps 
in the country, such as the Ural Mountains, the 
Caucasian Mountains, Black Sea, the Crimea, etc., 
for a six weeks’ stay. Of course this not only ensures 
their physical health, but undoubtedly the oppor- 
tunity is also used for a certain amount of political 
instruction. 

The actual percentage of Communist Party mem- 
bers is very small (about ten million). Party members 
in all walks of life are the élite of the population 
and it seems in practice that they devote their lives 
to the party cause, which means that they have all 
kinds of functions and tasks to fulfil during their 
spare time. Whilst I have no proof, I think it is a 
reasonable deduction to make that people in high 
positions, whether a Director in charge of a factory, 
or of the Bolshoi Theatre, or an importing organisa- 
tion, are party members. 


the woman’s place 

Women do not seem to have complete equality 
with men in every way (for instance, it is “not done” 
for a young lady, or young ladies, to visit hotels, 














restaurants or places where there is dancing, without 
male company), but they receive the same pay for 
the same work. This seems to bring about a slightly 
different allocation of work. For instance, in the two 
machine tool factories which I visited there were very 
few women employed, the notable exception being 
the crane drivers. Women are employed on this work 
in factories and on building sites. Presumably crane 
driving itself is not heavy work, but requires judg- 
ment and a sense of responsibility. In restaurants, 
waiters and waitresses seem to be about equal in 
numbers, but it was startling to see a woman as 
captain of a large Moscow river steamer. I gather 
that most doctors in the Soviet Union are women. 
Quite a number of bus and trolley-bus drivers are 
women, and so were the drivers of all the road rollers 
which I saw. 

Undoubtedly there are new classes in the Soviet 
Union, as people who hold important positions have 
all kinds of additional benefits apart from very much 
higher pay, such as better flats, dachas (which can 
be anything from a one-roomed country cottage to 
a large country house), cars and limousines, chauffeur- 
driven or otherwise, depending on their position. 

It is interesting to note that a number of so-called 
capitalist institutions are creeping into the Soviet 
economy. For instance, there are official lotteries, and 
more interesting, perhaps, savings banks are paying 
3% interest on a quick withdrawal basis and 3$% 
interest for longer periods. 


the thirst for knowledge 


Russian people have a tremendous thirst for know- 
ledge and it seems to me that this has to some extent 
taken the place of religion. I believe that it stems 
from the idea of wanting to improve, mechanise 
and automate everything as much as possible for the 
good of everybody, and to enable working hours— 
which are at present seven hours a day and six hours 
on Saturday, making a forty-one hour week—to be 
still further reduced, giving them more time for 
recreation, such as sports, weekends in the country, 
visits to theatres, museums, etc. 

This thirst for knowledge was one of the outstand- 
ing features of the British Trade Fair, which was 
visited by one and a quarter million people, who 
considered themselves lucky to have been able to 
obtain a ticket. It was not unusual to be accosted 
in the street and asked for a ticket for the Trade 
Fair, but as the distribution of these lay in the hands 
of the Russian Chamber of Commerce, British 
exhibitors had no tickets to give. 

This Trade Fair was conceived, organised and 
staged in a grand manner, although with perhaps too 
little regard for cost, on a purely private enterprise 
basis, by Messrs. Industrial & Trade Fairs Ltd., whose 
Managing Director is Mr. V. G. Sherren and which 
is owned jointly by two publishing groups, namely 
Newnes (controlled by Odhams) and the Financial 
Times. When arranging for this Exhibition one of 
the conditions the Russians made was that they should 
be given similar opportunities in this country; hence 
the Russian Exhibition at Earls Court. 








The Exhibition on the whole must have made a 
tremendous impact on the Russian people in many 
different ways. First of all, it was the first opportunity 
they have had of meeting such a large number of 
British people. Secondly, they appreciated the fact 
that this was a selling exhibition and that a lot of 
the equipment shown was actually working. I gather 
that this was not so at the previously held American 
Exhibition, which was on a much smaller scale and 
which to a large extent, apparently, consisted of photo- 
graphic displays or static exhibits. It would seem that 
the Americans tended to concentrate on selling the 
“American way of life,” whereas the British Trade 
Fair showed the latest technical developments cover- 
ing all aspects of industry. Thirdly, the large hall in 
which our stand was situated looked very pleasing 
indeed. This was designed by Jack Howe, with some 
French and Russian help, and was mostly in glass 
and aluminium, the proportions of which were just 
right. The design of this hall is very different from 
Russian architecture and was much admired. 


More often than not we had so many people on 
our stand that it was really difficult to move, and 
as it was impossible to tell by appearance alone 
whether an individual was a Director of a plant or 
someone completely unconnected with engineering, 
we tried to devote some time to as many people as 
possible, mostly through Russian interpreters and our 
own Russian-speaking member, sometimes in “pidgin” 
English and quite often in German, of which a sur- 
prisingly large number of Russians have some know- 
ledge. (This is largely due to the fact that German 
was the first foreign language before the last War; 
also, quite a number of Russians learned to speak 
some German either whilst prisoners of war or as 
members of the Russian army of occupation). The 
first European language today is English, although 
very many people are, of course, studying Chinese. 


the Trade Fair 


The Trade Fair itself was held in the Sokolniki 
Park, which lies on the north-eastern fringe of the 
city and covers an area of some fifteen hundred 
acres, several times the size of Hyde Park. The part 
outside the exhibition area is partly grassland and 
partly forest, and is used for the people’s recreation. 
It contains many swings, roundabouts and _ play- 
grounds for children of all ages, and includes a 
stadium and swimming pool, as well as an all-the-year- 
round skating rink. The area fenced off for the Exhi- 
bition contained not only the two new large British 
Halls, but also a pavilion built by the Americans and 
a Russian Hall. There was plenty of space for out- 
door exhibits. In one part, for instance, Vickers had 
their two-storey pavilion. Over seven hundred com- 
panies participated in the British Trade Fair, cover- 
ing not only plant and machinery, electrical and 
electronic equipment, food making and wrapping and 
capping machinery, materials and plastics, but also 
textile machinery, clothing and textiles, transport 
vehicles, office machinery, footwear and leather, even 
musical instruments, books, toys and games. 
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The Fair was open for seventeen days, from 9 a.m. 
to 9p.m. including Saturdays and Sundays, and all 
exhibitors were inundated with enquiries from scien- 
tists, technologists and representatives from Russia 
and foreign (Eastern bloc) delegations, State Plan- 
ning Committees, Economic Councils, etc. These 
e..quiries came not only from central organisa- 
tions in Moscow, but thousands of technicians, factory 
managers, directors, etc., came from all parts of the 
Soviet Union to visit the Fair, very many from the 
North-Western industrial area arourd Leningrad, 
also many from districts in the Ukraine, from the 
Caucasus, the Central Asian republics, Siberia, the 
Far East and the Crimea. Thus for the first time 
we had an opportunity of talking to those who 
already use our machines and to those who might 
one day do so. 


a great attraction 


Queues of ticket-holders four deep could sometimes 
be seen stretching over a mile. It has been estimated 
that an average of 120 persons entered the Exhibition 
every minute that it was open to the public. The 
Band of the Argyll and Sutherland Highlanders, 
dressed in their splendid uniform complete with kilts, 
was a great success with the Russian public. Literally 
thousands of people crowded in to try to hear and 
see them. 

At one time the Exhibition authorities were under 
strong pressure to extend the duration of the Exhibi- 
tion, which would, however, have been very difficult 
for some British exhibitors, as well as for the Exhibi- 
tion authorities, in view of the fact that the French 
Exhibition was following the British Exhibition. 

In Russia few things happen quickly. As a matter 
of fact, whilst we in the West might think that the 
word one hears most often is “No,” the favourite 
word in Russia is “Tomorrow,” which goes with their 
happy-go-lucky attitude, and which makes one think 
that without their tight régime they would be very 
much more backward in scientific and engineering 
achievements than they are. There was one machine 
in particular on our stand which aroused an excep- 
tional amount of interest, although the speeds of pro- 
duction and the accuracy that we were able to achieve 
were not believed until we actually demonstrated the 
machine. It was surprising, therefore, to find out that 
even a few days after the end of the Exhibition not 
a single enquiry for this machine had filtered through 
to the State Machinery Importing Organisation. 

On the other hand, a Factory Director wanted to 
have a particular machine that we exhibited. He 
had a lot of pull, so much so that his engineer was 
present on the following day at a joint meeting at 
Stankoimport. In other words, some people in influ- 
ential positions can obviously cut through red tape. 


State Machinery Importing Organisation 


At this stage I should like to explain that the 
choice of purchase of a foreign machine lies with 
the State Machinery Importing Organisation and 
that the user can only request an imported machine 
if (a) his own regional state planning authority has 
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sanctioned the necessary expenditure and (b) the end 
user has received a certificate from the State Scientific 
and Economic Planning Commission giving him per- 
mission to expend the amount of foreign currency. 

We had eleven separate meetings at Stankoimport 
(Machinery Importing Organisation) negotiating con- 
tracts, discussing machine features, accuracies, equip- 
ment, prices, discounts and deliveries, and also 
separate meetings with some of the Stankoimport 
Engineers as well as with some of their customers. 
Although negotiations were sometimes difficult, the 
Russians were really extremely helpful and courteous 
to us. The lady interpreters employed by this organ- 
isation were extremely good and interpreted fluently, 
never hesitating even when unusual technical terms 
were being used. 

It is interesting to note that Civil Servants, such 
as those employed by Stankoimport, retire with an 
annual pension of two-thirds of the average of their 
last five years’ salary, men at sixty and women at 
fifty-five. 


a favourable atmosphere 


A favourable tone was set through a happy com- 
bination of circumstances: the undoubtedly good 
Exhibition in itself and the fact that Nikita Kruschev 
came unexpectedly to the opening. This good feeling 
was still further strengthened when the Moscow City 
Council, at Mr. Kruschev’s instigation, organised a 
most wonderful reception for some of us at very short 
notice, at which Mr. Kruschev was not only present 
but was most affable, in spite of his often repeated 
demand for Britain to buy more Russian goods and 
a certain amount of Soviet oil. This set the pattern 
for speeches made by lesser officials, i.e. two-way 
trade. Taking the sterling area as a whole, we seem 
to be in balance to the Soviet Union (about eighty- 
six million pounds per annum), but taking Great 
Britain alone we apparently sell more to Russia than 
we buy from them. The wish to sell oil to this country 
has become a fixed idea with them and my 
personal view is that a token import of oil, such 
as perhaps the difference between our present and 
our rising consumption, would help to strengthen 
relations further and enable the Russians to do more 
long-term planning. This would not necessitate price 
cutting here, which so many people fear, if the large 
oil companies would buy this relatively small per- 
centage of oil from the Russians and feed it into 
their own channels, thus not having separate distri- 
bution outlets, in a similar way to that in which the 
diamond importation problem was settled. Last year 
actually we sold a lot less to Russia than we bought, 
but as they are buying a lot of Australian wool and 
Malayan rubber, to mention only two commodities, 
they claim to have little sterling to spare. Possibly 
they have not heard of convertibility and also it 
seems that they do not want to pay in gold. 

This two-way trading theme prevailed at a dinner 
which I organised on behalf of the seven members 
of the Machine Tool Trades Association for various 
Russian officials, including the President and Vice- 
President of the Machinery Importing Organisation, 











also Directors of two machine tool building plants 
and the Director of their Machine Tool Research 
Association and Development Organisation. At this 
dinner Sir Stanley Harley made an excellent speech 
on behalf of the Machine Tool Trades Association 
contingent, which was translated into Russian by Mr. 
D. G. Walder, and was replied to by Mr. Timofaev, 
Director of Stankoimport. The dinner was a great 
success and was seemingly appreciated by both 
Russian and British participants. 


factory visits 


A number of us visited two machine tool factories 
and the Machine Tool Development and Research 
Institute. These visits were very efficiently arranged 
for us by our friends at Stankoimport. 

The first factory visited, Oriizhonikidze, is surely 
one that could not have been seen by Professor 
Melman. It is housed on old premises built, so we 
were told, by young people in 1932. These works 
are devoted in the main to the manufacture of trans- 
fer lines and unit heads. Unit heads are standardised 
in the Soviet Union and the claim has been made 
that any unit head of a given size can be interchanged 
with one made in different works. However, this 
interchange necessitates a lot of packing pieces and 
washers, as we were able to witness. 

This works is suffering from the old-fashioned 
building and cramped conditions, and from the lack 
of modern machine tools. It contained quite a num- 
ber of pre-war British, American and German 
machines, and a new Russian-built machine which 
they designate a jig borer but which was more like 
a three-headed plano-miller, was just being installed. 
They claim to employ something in the region of 
4,000 people and still have 750 of the men who 
started work there in 1932. 

Affiliated to this factory is a technical school, tech- 
nical laboratory and an apprentice training scheme. 
We were surprised to find that the total apprentice- 
ship period is two years; one year’s theory, one year’s 
work in the plant. Whilst ours may be excessively 
long, it seems to me that two years is a very short 
period indeed. 

As in all other Russian factories, the output here 
is planned from year to year, the finalised programme 
being jointly drawn up by the director of the works, 
the workers’ representatives, the suppliers’ representa- 
tives and the customers’ representatives, and these 
plans have then to be approved by the local state 
planning committee. These one-year plans are of 
course part of a larger seven-year plan which is said 
to be running ahead of schedule and which originally 
aimed at an increase of 80% in industrial produc- 
tion over a seven-year period, but which has now 
been adjusted to 100%. It is also interesting to note 
that the total industrial production is alleged to 
have been increased by over 22%, during 1960, yet 
only a 17% increase had been planned. 

A bonus of up to 40% can be earned by workers, 
technicians and the director if the planned output 
is exceeded, and I gathered that it is only in excep- 
tional circumstances that this bonus is not paid. As 








the people do not seem to work any harder than 
they do here, and as the production methods em- 
ployed were most conventional, one can only assume 
that the agreed target is not set particularly high. 


It is somewhat dangerous to draw too many con- 
clusions after seeing only two or three factories. A 
more balanced picture of the situation is perhaps 
obtained when one remembers what the Soviet 
authorities claim, namely, that last year transfer pro- 
duction lines were introduced into Soviet factories 
at the rate of more than fifty per week. 

The other works visited was the famous lathe 
factory known as Krasnaya Proletariya (Red Prole- 
tariat). This factory employs some 6,000 people, and 
is 25 years old. It manufactures all kinds of lathes, 
from small centre lathes to large wheel turning lathes, 
chucking and copying machines, etc., as well as an 
eight-spindle vertical automatic, but the outstanding 
feature of this plant is the mass production of fifty 
Model No. K62 lathes per day, approximately 8in. 
centre height and 40in. between centres. This machine 
appears to be a good modern lathe, having 24 spindle 
speeds up to 2,000 r.p.m. (3,000 optional) 48 feeds for 
cross-slide and saddle and rapid traverse to carriage 
and saddle by push-button incorporated in directional 
control joystick. The machine looks rugged and is 
driven by a 10 kilowatt motor, a separate motor fitted 
to the end of the lathe bed being used for the rapid 
motions. The machine is sold complete with coolant 
pump and piping, tray and electrical equipment. 


manufacturing processes 


There were no unusual manufacturing processes 
to be seen; the main unusual feature was seeing multi- 
spindle drill heads and transfer lines being used for 
making lathes rather than, for instance, diesel engines, 
and it is only possible for the Russians to do this 
because they have a guaranteed market for their 
machines. However, a few interesting facts remain in 
my memory. One is that the lathe bed (which by the 
way can be supplied in various lengths apart from 
the standard machine length) is milled and not 
planed, using a plano-milling machine with a hori- 
zontal bridge-type cutter-bar employing some six 
cutters and milling cutters fitted to the side heads 
below the cutter head. Flame hardening is considered 
old-fashioned, the Russians claiming to have had 
much better results with the induction hardening they 
are now using. Another interesting feature is the 
fact that cross-slide, saddle ways and bed ways are 
ground, using in each case cup wheels. The finish 
obtained is quite rough, as can be felt when passing 
one’s fingernail over these surfaces, but this is prob- 
ably done on purpose to avoid “stiction” problems 
found when having one ground machine member 
sliding over another. 

Of further interest is that three shifts are employed 
at this works. Two are production shifts and the third 
one a changeover shift. Let me describe two produc- 
tion lines, one for making gears and the other for 
spline shafts. 

The gear line is fully automated and starts with 
a forged blank which is broached, turned on one side, 
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moved to another machine, turned on the other side 
and moved to the next machine where the face is 
turned. A further machine carries out the gear cut- 
ting, another the shaving of the gear, from where 
it is picked up automatically and stacked. This line, 
using the same machines and the same work-holding 
and automation equipment, is designed to manufac- 
ture any of the gears used in this lathe. The automa- 
tion equipment is extremely simple and sometimes 
a little crude, but it works extremely well (we in the 
West tend to over-complicate automation equip- 
ment). 

The other line, namely, the spline-shaft line, is per- 
haps even more interesting. This machine line will 
handle any one of 27 or 28 different spline shafts 
used on the mass-produced lathe and by other lathes 
manufactured in the factory. Thus, a day’s produc- 
tion secures a month’s supply of any one particular 
shaft. It was interesting to note that these shafts 
varied from approximately 8in. to 26in. in length. 
Some required cylindrical grinding of journals at 
one end and some at both ends, and yet the same 
machine line was used to cover this tremendous 
variation in type and size of spline shaft. 

The third shift was concerned both with change- 
over of automated lines as described above, and with 
plant maintenance. 

It is claimed that the total labour hours used for 
building the lathes is under 200, and that this includes 
not only painting but the hours used at the foundry. 
This does not seem to me to be a very low figure 
considering the high degree of mechanisation. 

On completion of the headstock assembly, the head- 
stock was tested for noise, spindle run-out, spindle 
parallel to base, etc., whilst on a moving band prior 
to assembly to the bed. The assembly of the head- 
stock to the bed was also carried out on a moving 
band and so were all other inspection operations con- 
sidered necessary. I had the impression that not too 
much time was spent on inspection. Periodically a 
machine would be pulled out of the line for a screw 
to be cut and the cut screw would then be tested in 
the laboratory, where the facilities seemed only just 
adequate. 

It was queried why all machines were made com- 
plete with leadscrew when only about 10% of the 
lathes might be used with leadscrew. The reply was 
the same as in the West—‘“It would cost us more to 
leave it out.” 

The general impression one gains when walking 
through these works is one of extremely poor plant 
maintenance. Inspection room equipment is largely 
of German, British and American origin, and in most 
cases fairly old. 


visit to ENIMS 


The visit to ENIMS (in Russian this stands for 
Experimental Scientific Institute for Metal Cutting 
Machinery) was most interesting. The Deputy Direc- 
tor, Mr. Zyzanev, after giving us a talk, showed us 
round. We had met him previously at our dinner 
(together with the Directors of the two machine tool 
building plants). 
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This Institute is not very much concerned with 
pure research, and I think it would be fair to say 
that it carries out mostly development work. Also of 
interest to note here is that apart from developing 
machines, they seem to be producing not only proto- 
types, but at a further stage pre-production batch. s 
of six or more machines of one kind. This Institute 
has been responsible for developing the famous 
Russian spark erosion machines, using 100 kilowatt 
equipment. It seems that for finishing operations their 
machine is no more productive than anybody else’s, 
although they claim that for roughing operations their 
metal removing rate is eight times that of any Western 
machine, but the surface obtained was exceedingly 
rough. Also, on finishing operations the surface did 
not appear to be as good as we know it here, although 
perhaps there was not much difference. They might 
have been able to obtain a better finish had they 
used some good filtration equipment for their electro- 
lyte. 


use of graphite 

It is interesting to note that the Russians find 
graphite far more suitable than copper, brass, steel 
or aluminium for making electrodes. They claim that 
the wear on the electrodes made from graphite is 
considerably less than on those made from other 
materials. In addition it can be shaped and machined 
very easily, or even moulded from a wooden pattern. 

Another machine which they have developed is a 
gear rolling machine. This produces gears of the 
accuracy required for tractors, but not better. It is, 
however, a very fast operation and owing to the 
favourable grain structure and compacting of metal 
achieved, steels of a lower grade can be employed 
and the gears produced on these machines are very 
satisfactory in use. They employ two machines, one 
at which the blank is induction heated, and the roll- 
ing takes place in the hot condition; and another for 
finishing rolling by cold operation. 

Another machine developed at this Institute is a 
tape-controlled face cam milling machine. This would 
seem an interesting exercise, but of very limited 
application. 

A further development which has come out of this 
Institute is a spline shaving machine. The tooling 
for this requires very great accuracy in making, and 
consists of a holder with sliding cutters correspond- 
ing to the number of splines which are cam operated 
by a ring shrouding the whole assembly. This was 
most interesting. 

Also seen was a machine, or rather, a fixture which 
developed into a machine, for gear tooth rounding, 
on which both sides of a gear tooth were rounded 
simultaneously. 

We were also able to witness the production of a 
batch of gear grinding machines using a multi-ribbed 
wheel mounted on a horizontal spindle, reciprocating 
vertically but moving horizontally with the speed of 
the gear rotation, thus using the generating principle, 
over a few teeth at a time. 

Other new machines to be seen there were the 
prototypes of ultrasonic machines, using 4 Kilowatts, 
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and plunge cylindrical grinding machines of a very 
low construction (to reduce vibration) where the work- 
pieces were mounted between centres above the 
grinding wheel. They claim that this facilitates auto- 
matic loading, as it undoubtedly does. They were 
also manufacturing automatic dynamic balancing 
machines to be incorporated into transfer lines. 

Another interesting machine was an internal grind- 
ing machine of the vertical type, where they employ 
a separate spindle for roughing and another for 
finish grinding, claiming that this increases the speed 
of production because it is possible to use the correct 
grade of wheel for the roughing and the correct grade 
of wheel for the finishing. Also I suspect that it is 
easier to maintain extreme accuracy on a vertical 
machine than on a horizontal machine. 


machine tool testing 


The Institute is also responsible for the testing of 
foreign machine tools, and I understand that repeat 
orders for machine tools depend on their favourable 
report. This organisation is further responsible for 
vetting and approving the design of machine tools 
designed anywhere in the Soviet Union. In other 
words, no Russian machine tool works can go ahead 
with a new machine unless it has first been approved 
by ENIMS. I gather that the two highly automated 
factories in Russia, one for producing ball bearings 
and the other for making automobile pistons, were 
planned by them. 

During the discussion with the Head of ENIMS 
we were told that there are approximately 2,000,000 
general purpose machine tools in the Soviet Union. 
As their present output of machine tools is in the 
region of 120,000 per annum it is clear that this 
output, taking a replacement programme of just over 
5%, cannot cope with much expansion. Taking a 
10% replacement programme, 200,000 machine tools 
per annum would be required. It is claimed that they 


will have reached a production of 220,000 machine 
tools in five years’ time. 


manufacturing policy 


Undoubtedly their policy is to manufacture stan- 
dard machines and unit head machines in large 
quantities, only purchasing from the West those which 
are of a special nature and which are not required 
in such large numbers. The only exceptions are, of 
course, the machines which N.A.T.O. have put on 
their Embargo List and which the Russians are forced 
to produce themselves. We saw a very good example 
of this in the form of a copy of a gear-cutting 
machine which they claimed to have improved. It 
was hard to tell whether or not this was so. The 
machine we saw certainly looked very good indeed. 
I doubt very much whether they would have bothered 
to make this type of machine had it not been on the 
Embargo List. 

In conclusion, the British Trade Fair in Moscow 
can be looked on as having been most successful, and 
for our Company especially so. This is largely due 
to having the right kind of specialised machinery, 
our previous contacts and contracts, and the experi- 
ence gained by those of us who visited Moscow 
earlier this year. 

One can see that there is a market for highly 
specialised precision machines, and possibly instru- 
ments. Considering the rapidly expanding standard 
of living in the U.S.S.R.—which is bringing about 
an increasing demand for consumer goods—and 
assuming that they will go on purchasing specialised 
machinery from the West, rather than producing this 
themselves, this market will continue (subject to 
conditions over which we have no control) provided 
that machine movements are power operated when- 
ever possible, that machines contain as many auto- 
matic features as possible, and that the high standard 
of quality is maintained. 








“‘END-ON” COURSES FOR HIGHER NATIONAL DIPLOMA 
IN MECHANICAL AND PRODUCTION ENGINEERING 


The Borough Polytechnic, London, is now offering an alternative entry date to 
the first year of their course leading to Higher National Diploma in Mechanical 


and Production Engineering. 


The new first year course will begin on IIth January, 1962, and will end in 
July. After a short works period, successful students will be eligible to join the 
second year of the course, which begins at the end of September. 


In future years it is intended to offer first year courses starting both in 
September and in January. Further information may be obtained from: The 


Principal, Borough Polytechnic, Borough Road, London, S.E.1. 








by J. W. LAWRENCE, A.R.Ae.S., A.M.B.1.M. 


ON day in 1946, I had a visitor. He was a 
foreign-looking gentleman who marched into 
my office carrying a single-bar electric fire. Without 
a word, he placed it carefully on my desk, reached 
into his trouser pocket, withdrew an enormous roll 
of pound notes and put them on my blotter. 


This performance was his way of establishing a 
good start to a proposition that I should manufacture 
similar electric fires in large quantities. He was a 
very persuasive fellow and for a while he talked 
unceasingly. The market was assured, he said, the 
things were easy to make, the price was good. All 
materials would be supplied from his “sources”. 

I picked up his sample fire and looked at it. It 
was a shoddy piece of work, without a brand name 
and obviously the crude product of some amateur. 
Nevertheless, I reflected, he probably could sell the 
things as the immediate post-war demand for all 
sorts of domestic appliances was indiscriminating. 
Also the price was good, whilst the “materials sup- 
plied” bit sounded too wonderful for words in those 
days. 


I had had my own name over the door for a few 
weeks only and already the glamour of starting my 
own business had been dimmed by the host of prob- 
lems I was facing. Armed with my savings, a 
dilapidated old church hall and four years’ War 
experience of repairing aircraft heat exchangers, I 
had set out to “make a better mouse trap”—such 
optimism! This at a time when acres of lavishly- 
equipped, Government-sponsored aircraft component 
factories had been stopped like a Guardsman in mid- 
stride and were hungrily seeking every crumb of 
business in order to keep some semblance of pro- 
duction going. My prospects of getting an order were 
very slim at that time and even if I did pull one off, 
what about equipment? The sort of component I 
was interested in could not be made with simple 
tools, and the sum of money which had looked so 
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impressive in my savings account was disappearing 
in terrifying fashion. Yet I was still miles from having 
even a primitive factory set up. 


I looked hard at the wad of notes reposing on my 
desk. This was manna from heaven. Even with my 
limited facilities I could make a better fire than the 
one before me. No worries about materials, so I 
could be in production in a matter of days, and 
thus be in sight of earning some money to compensate 
the present one-way flow. 


It was very tempting, and I sat half-listening to 
my voluble visitor who was still going on about the 
wonderful future for electric fires. ““The future”, I 
thought suddenly. “What happens when the big boys 
in electric fires get going? What about the recipe 
for success that I had repeated endlessly to myself 
during the dreary War years? ‘Do something the 
other fellow can’t or won’t do or do it better’. Any- 
body could make and sell shoddy electric fires for 
a while, but they are essentially a product of the 
big and well-organised firms who will crush the 
back-street operators when they get back on to a 
peace-time footing.” Memories of the thousands of 
times I had looked disgustedly at some defect of 
design or workmanship and resolved to do it better 
when I was my own master came crowding back 
and my mind cleared. “No”, I said regretfully as 
he pocketed the roll of notes, “I'll stay with the job 
I set out to do”. 


a vital decision 

No doubt it is a strange interpretation, but I now 
regard that decision as the most important Quality 
Control I have ever practised, for during the next 
fifteen years it was to lead me to some profit and 
much satisfaction. 


Throughout the War years it had been the policy 


of the Ministry of Aircraft Production to divorce 
heat exchanger production from repair as far as was 
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possible, and though this was generally sound it did 
have the effect of insulating manufacturers from 
much of the trouble experienced in service. 


Components which before the War had been indi- 
vidually-built with loving care by craftsmen were 
now being poured out in vast quantities. Skilled 
labour was diluted almost to vanishing point 
and new designs were rushed into production with 
only the barest minimum of proof testing. Lastly and 
perhaps mainly responsible for what happened, the 
official schedule of production acceptance tests, which 
had been just adequate as applied to fully developed 
designs built with fully-skilled labour, proved to be 
seriously lacking under these new conditions. 


The components concerned were of many designs, 
several applications, and many sources of origin in 
Britain and in the United States of America, but 
they were all pressure vessels constructed of light 
gauge sheet metal and embodying thousands of soft- 
soldered or riveted joints, 


In service they were subjected to pressure fluctu- 
ations, temperature fluctuations, vibration and, very 
often, severe mechanical stresses produced by badly- 
designed or improperly-applied mountings, to say 
nothing of enemy action which, however, accounted 
for only a small proportion of the very considerable 
unserviceability. 


official testing 


To ensure a product capable of giving reasonable 
service under these conditions, there was a series of 
official production acceptance tests of which the most 
onerous required that a static air pressure be applied 
for five minutes with the component immersed in 
water at room temperature. If no leaks appeared, 
then it was airworthy ! 


Needless to say, the nuinber and nature of defects 
that got by this test were legion. Here are a few 
typical ones : 


1. leaks which could be detected only at some 
critical pressure due to the localised stresses 
produced by the internal pressure; 


2. leaks which could only be detected at some 
temperature within the operating range 
again this was due to localised stress changes: 





3. air pressure prevented from indicating leaks 
by presence of moisture, flux residues or other 
foreign matter in the cracks or crevices. 


There were many other things that foxed this test 
and on one occasion approximately one hundred units, 
which had successfully passed tests and had received 
certification as airworthy, were delivered to the air- 
frame builders. There, they were placed on racks and 
left untouched for twelve hours or so when the test 
was repeated. This time the test said that over 40% 
were defective! Small wonder that the low relia- 
bility of these components was a matter of the gravest 
concern at one stage of the War. 


To use a modern Quality Control term, the “feed- 
back” on this appalling state of affairs was almost 


negligible at this time and consequently the manu- 
facturers were largely unaware of these high failure 
rates or the reasons therefore. Like everyone else, they 
were under great pressure, some were several thous- 
ands of miles away, many were making components 
they had never made before and in any case their 
products were passing the tests which were supposed 
to set the quality standards laid down by the custo- 
mer. 


Eventually, however, some sort of feedback did 
get established and the resulting iunprovements in 
detail design, manufacturing techniques and work- 
manship put service reliability up to levels where it 
could at least be coped with until the end of the War. 


Then what? For me, my own business. Having 
repaired, reworked, rectified, modified, rebuilt or 
otherwise made serviceable some tens of thousands 
of these things I thought that at least I knew how not 
to make them, and so I planned to set up a works 
and seek some orders. 


First, however, I resolved that never again would 
I let that lying test deceive me and I set out to 
develop something which would tell the truth and 
all the truth.I had seen at first-hand what could 
happen when service troubles do not get reported 
back and it seemed to me that, short of keeping his 
own airplane, a manufacturer had to have some 
kind of rig that reproduced aircraft conditions. 


test equipment 

So, having survived the electric fire episode and 
a few similar temptations, I tackled the job of de- 
veloping test equipment on which heat exchangers 
could be pressure-cycled, temperature-cycled and, in 
some versions, vibrated simultaneously. To calibrate 
the effects of these conditions, I was lucky in obtain- 
ing about a hundred components of differing manu- 
facture and application which I proceeded to test 
to death. Some failed within minutes, others I 
couldn’t kill at all and the now well-known fact 
began to emerge that sensibly applied environmental 
testing harms good components not at all, but it will 
kill off the duds quite quickly, 


The results of this work were made available to 
all concerned. It got the blessing of the appropriate 
Ministry and Inspection Organisation and became a 
requirement for future production. I sold one or 
two of the rigs to those who did not care to make 
them and thus the very first product of my new 
company was—Environmental Testing. 


From this my company went on to design and 
make its own aircraft heat exchangers and to develop 
specialist services of all sorts. It made some progress 
and a small branch was set up in Canada. Here, we 
worked right in the airport hangar on servicing and 
overhauling the components. We lived with the air- 
craft and with their maintenance and flying crews. 
No gaps in the feedback here! 


Our sort of product had automotive applications, 
too, and we had ambitions in that direction so we 
undertook the repair and overhaul work on big 


803 











construction jobs. One such job made us responsible 
for the units on 1,500 items of equipment such as 
bulldozers, excavators, earthmovers and trucks used 
to build the famous railway from North Labrador 
down to Seven Islands on the St. Lawrence river. 
This equipment was cruelly abused night and day 
so here, also, the feedback was loud and clear. 


In another case we were approached by the 
Canadian branch of a famous American truck 
manufacturer. They were operating an attractive 
scheme whereby, on the sale of a new truck, they 
would guarantee that the cost of repair and over- 
haul work would not exceed a certain sum for 
100,000 miles. This scheme taught them much that 
they had not known about their own trucks, including 
the fact that the radiator would not last for 100,000 
miles and at their request we did some environmental 
tests. This particular type of truck was used as the 
tractor unit of articulated vehicles and we found that 
in order to engage the automatic hitch to the trailer, 
the drivers crashed the truck back on to the trailer, 
causing the whole transmission and engine set-up to 
move forward, when the fan often carved up the 
radiator. We also found that, because of defective 
design, a certain gasket allowed oil to leak on to 
rubber engine mounts and this allowed the engine 
to thrash around. The top water-hose was short and 
stiff so the radiator had a rather rougher time than 
its designers had allowed for. All these things, plus 
a few inherent weaknesses of the radiator, were quite 
simply fixed, but again the ills and cures were found 
and proved by environmental tests and we got the 
job of reworking all radiators on new trucks supplied 
under the 100,000 miles scheme. This paved the way 
for further business. 


This sort of experience led us into the design and 
manufacture of our own components for automotive 
applications and in its turn that, too, led us into 
other fields. Indeed, it seems there is no end to the 
exciting and challenging vistas that keep opening up 
and the company progresses and prospers, always 
however, “trying to do something the other fellow 
cannot or will not do, or doing it better”. By com- 
mercial standards it has certainly succeeded and by 
achievement? Well—one of our aircraft products (still 
soft-soldered) has now done eleven million flying 
hours without failure. 


What has all this got to do with Quality Control? 
Well, I know very little about the advanced appli- 
cations. I do not understand statistics unless they 
are very simple. Curves and graphs baffle me, whilst 
computers and tape-controlled thingummies frighten 








me to death. I am a small-business man and my sort 
of Quality Control goes like this :— 


First, you go out and live where your product or 
intended product lives. There, you keep your eyes 
and ears wide open. You find how the job likes your 
product, and, incidentally, that of your competitors. 
You get right into the skin of the man who is using 
your product and you make his problems yours. 
That is determining “Fitness for the job”. 


You then come back and design into your product 
the things the job likes and design out of it the 
things it does not like. You also design a piece of 
equipment to be installed at your Goods Outward 
door. Not just an Inspector's table to measure 
dimensions, important as they are, but something 
that beats, bends, bangs, twists, heats, freezes or 
tortures the product just as the job does. This is 
Environmental Testing. 


You then have a bad time with your design and 
production people, who will swear that your torture 
chamber is ruining their good product, and maybe 
it is. Maybe you will have to tame it down a bit until 
you make it do only what the job does but make it 
do it quicker. You want a set of conditions that breaks 
the bad ones fast, but does not harm the good ones. 
You then organise a post-mortem on the bad ones. 
“It’s just one of those things”, won’t do. There has 
to be a reason why it failed and that must be found 
and when it is found you go back to its origin and 
fix it—permanently. 


Because your feedback only has to travel from your 
Goods Outward door to your design and production 
people, they do something. A pile of failures in your 
own factory will get quite astonishing action, 
whereas the occasional complaint from a customer 
does not make nearly the same impact. “Occasional” 
is right because most customers do not complain; 
they just go elsewhere. On the other hand your 
environmental test tells you the complete story— 
“How many, where and why”. 


Practice this sort of Quality Control for a while 
and see what happens. First you get a bonus from 
identifying yourself closely with the job. You smell 
out improvements and new products ahead of others. 
You become a real professional in your field. Your 
customer no longer tells you what to do. He asks 
you what to do. You make something which is truly 
fit for the job and, unless your competitors have done 
likewise, you will find yourself one of the few. 


In short, that sort of Quality Control pays ! 








Correspondence and comment on published Papers and matters of interest to 
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A having digested the Papers and the points 
raised during discussion, three features are out- 
standing in my mind :— 


1. automation in this country is practically non- 
existent ; 


2. management has not realised the full potential 
of automation; 


3. automation cannot hope to succeed unless the 
fundamental principles of management are 
practised prior to the introduction of auto- 
mation. 


Whether or not Britain enters the Common Mar- 
ket, she must be prepared physically and mentally 
to meet the very fierce competition we can expect 
in many fields, if she is not to be beaten again and 
again. To counteract this, the three points I have 
raised must be radically altered. 





Mr. Edgar is nearing the completion of his 
engineering apprenticeship with the de Havilland 
Aircraft Company at Hatfield. 

He is a final year diploma student in the 
Industrial Engineering Department of Hatfield 
College of Technology and recently obtained his 
Higher National Diploma in Mechanica! 
Engineering. 
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“AUTOMATION — MEN AND MONEY” 





a review of the B.C.A.C. Conference 


held in Harrogate in June, 1961 


by D. S. EDGAR, Stud.|.Prod.E., S.l.Mech.E. 


It must be remembered that automation does not 
just mean. transfer lines or the like on the shop floor, 
but also the integration of data using computers. 
Before the introduction of automatic machine tools 
or computers in a firm, it requires a period of at 
least six months’ preparation to determine how and 
where automation may be used. This will, in many 
cases, result in improvements being made with re- 
gard to general efficiency without even introducing 
automation. 


Managers should, therefore, understand the prob- 
lems in-the use and consideration of automation, not 
only in case they wish to introduce it, but also for 
the benefit of the organisation prior to introducing 
it at all. It is these problems that I intend to review 
under the following headings :— 


(a) Organisation and Management Structure 
(b) Requirements of Automation 

(c) Employee Consideration 

(d) Forecasting 


(a) organisation and management structure 


When integrated and centralised data processing 
systems are used to control mechanised plants, costs, 
schedules, etc., computers can indicate clearly and 
regularly to management the places and processes 
which require immediate attention, if schedules and 
standards have to be met at the required cost. This 
information is, of course, completely up-to-date and 
can be acted upon immediately instead of using 
information weeks old. Thus the manager is on top 
of his job; he is using more precise and punctual 
information, and more time may be applied to other 
urgent work. 


However, with the introduction of these new sys- 
tems terms of reference must be changed, which 
ultimately causes unrest as people feel that their 
jobs are insecure and less clearly defined. It is, there- 
fore, necessary for management to educate those 
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who are to be affected and to explain, assure, and 
satisfy, so that the new systems are received as 
blessings and not instruments of tyranny. 


Prior to automation the management must use its 
authority, as well as the authority of the machine, 
which had to be closely watched by the operator. 
However, with the introduction of automation, the 
machines have a built-in impersonal authority and 
thus the management feels a loss of status. 

Traditional management was built on the need to 
control and co-ordinate the activity of human beings 
‘o produce the required work or information from 
their machines; but with only, perhaps, one machine 
this problem changes. The traditional manager’s job 
includes the use of authority, discretion, know-how, 
experience and decision-making. But integrated data 
processing reduces at least the area of discretion. 
Thus the areas of competence of managers become 
more sharply defined, although control and predic- 
tion become easier, and they rely more than ever 
on lower-level management for the accurate informa- 
tion regarding production operations. 


To gather the full benefits of automation, members 
of management must have fully accepted the disci- 
pline entailed by its introduction and operation. To 
make this acceptance easier, and for that matter to 
ease the manager’s tasks, whether working in a fully 
automated plant or not, their authorities, responsi- 
bilities, and fields of work must be clearly defined. 


growth of original structures 


It was mentioned at the Conference that the growth 
in numbers of industrial administrative officials and 
managers, reflects the growth of organised structures. 
Production Department managers, sales managers, 
accountants, cashiers, inspectors, training officers, 
publicity managers, research managers, and the rest 
emerged as specialised parts of the general manage- 
ment function, as industrial concerns increased in 
size. No matter how well we may organise growth 
of our companies, there is the danger of them be- 
coming top-heavy and so dangerously unbalanced. 
As a gardener secures results by a constant and 
judicious use of the pruning shears, so management 
must constantly be prepared to keep the organisation 
tree (structure) within economical limits by pruning. 


In large firms people tend to become lost and con- 
cealed in their own department, and as long as 
periodic reports appear in management circles every- 
thing tends to be accepted as working well. Small 
firms may not have the same amount of capital and 
as good machinery, but in many instances, as this 
is the case, efficiency is the key word and it could 
well be that many managers in large firms could 
learn a great deal from the organisation and man- 
agement techniques used in these small firms. 


Bureaucratic organisation, which we are told is 
the ideal form of organisation, lends itself readily to 
this “hanging-on”, as this type of organisation acts 
on the principle of breaking down the problems fac- 
ing a firm into a number of specialised problems 
and tasks. These are then pursued by individual 
members, each task being something distinct from the 
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real tasks of the firm as a whole. The relevance of 
these tasks is the responsibility of top management. 


I have mentioned the need for pruning and yet, 
at the Conference, it was stated that to combat the 
increasingly rapid change in industry’s market and 
technical environment, new branches should be 
grown. This not only results in the features I have 
mentioned, but extra feelers must also be grown to 
facilitate communication so that the new branches 
can feed back and be fed with information. I would 
prefer instead to see existing departments, where 
possible, expanded and given a new delegation of 
responsibility. 


(b) requirements of automation 


At the Institution’s 1955 Margate Conference on 
“The Automatic Factory—What Does it Mean?”, 
a great deal of stress was laid on when and where 
to automate, the favourable conditions for automa- 
tion being broadly contained under the following 
headings :— 


1. scarcity of human labour; 

2. hazardous and unhealthy operating conditions; 
3. lagging output; 

4. high cost; 

5. quality; 

6. 


repetitive operations. 


I do not therefore intend to pursue these con- 
ditions any further, as information is readily obtain- 
able, but I will instead concentrate on the cost 
requirements for automation. 


Although automation, when correctly applied, 
provides an adequate financial return, the costs not 
only of the introduction of the equipment but of the 
actual running costs as well, must be assessed. Thus, 
prior to the introduction of automation top manage- 
ment has a clear picture of the expected financial 
situation. 


It is sometimes assumed that automation can only 
be applied on a large scale and by large firms. This 
need not be so; small firms can, on introducing auto- 
mation on a small scale, still expect a good financial 
return if automation is applied correctly. Automation, 
like variety reduction, tends to result in benefits in 
practically every department in a firm. These bene- 
fits have been summarised by the late Mr. Frank 
Woollard, as follow :— 


1. a very considerable saving of direct labour; 

2. a greater economy of floor space; 

3. a much lower inventory of work in progress; 

4. a much greater control of processing; 

5. cheaper operating heads on the machines; 

6. automatic inspection of the work piece; 
much fuller utilisation of machine capacity, 


From a perusal of these effects of automation it 
can be seen that financial return is possible in a 
reasonably short period. On the average this period 
is about three years for full recovery of outlay costs. 


Prior to the introduction of automation, the firm 


must determine a clear-cut policy and objectives. 
Much of this concerns forecasting and economic 




















conditions, which will be dealt with later in this 
Paper but it also concerns the financial aspect of the 
firm, and management must be acquainted, not only 
with the installation cost, but also with overhead 
expenses, direct costs, and level of output. 


Overhead Expenses — when preparing an as- 
sessment to show management the effect the project 
in hand will have on the Company’s profit, it is 
necessary only to indicate the things that will change 
if the project is introduced and therefore present 
overhead charges, which will not alter, may be 
neglected. These, of course, must be introduced to 
produce a final picture, if other than just the effects 
of the project are required. 

Product variety has a major effect on overheads 
incurred, and predictions must be prepared, based 
on whether product variety should be increased or 
decreased. The actual method of predicting product 
variety will be discussed later under the heading of 
forecasting. 

There are some classes of expense, where variety 
is not such a major factor, as in management salaries, 
and others where volume of output is more important. 
as in inspection, despatch, transportation, etc., and 
the complete assessment should be based on all these 
classes of expense. 


Direct Costs — manufacturing costs have to be 
assessed bearing in mind material, labour, and pre- 
paration costs. With regard to material it must be 
remembered that the introduction of automation may 
result in a change in manufacturing methods prior 
to using automatic equipment. Swarf, off-cuts, or 
residue, may increase or decrease in amount and scrap 
rates may radically alter. Once again this brings 
forth the need for the exchange of information, so 
that firms contemplating manufacturing work on 
automatic machines may obtain information regard- 
ing these points from other firms doing comparable 
work on similar machines. 

Labour costs may be difficult to estimate, as not 
only will there be doubt as to the number of people 
required on shift work, resulting from the effects of 
mental fatigue, meal breaks, and other psychological 
reasons, but also the number of maintenance men 
has to be increased. 

The preparation costs cover the initial cost, which 
is incurred once at the beginning of the project, 
namely, re-design of products and tooling-up, and 
also costs which are incurred repeatedly, such as 
setting tools at the start of each run, and the main- 
tenance and re-setting of tools during each run. 


Level of Output — estimates should be based on 
different levels of output, as forecasts of sales and 
output cannot be reliable. Thus it will be possible, 
using different levels, to determine whether auto- 
mation will be beneficial even at a low output. 

These points are, I think, the main factors to be 
considered and form the basis of estimating costs by 
a technical person, However, other factors concern- 
ing taxation, depreciation, return on investment, etc., 
must not be forgotten and should be considered by 
a person, or persons, in the financial side of the 


firm, namely the accountant. Thus the accountant 
and technical manager should work side by side. 


(c) employee consideration 


It would appear from the Conference that the 
Trades Unions, on behalf of their workers, have put 
a great deal of time and thought into the effects of 
automation. It was stated at the Conference that 
from a social point of view, there are a very con- 
siderable number of aspects which Trades Unions 
cannot pass over or arbitrarily thrust aside, without 
first devoting some study and serious consideration 
to their conditioning impact upon human relation- 
ships. It is in these aspects only that Trades Unions 
are able to accept, with certain essential reservations, 
that there is reason and probably justifiable reason 
for organised resistance to such labour-saving devices. 
However, these reasons are essentially based upon 
sectional interests and are only apprehensions and 
suspicions attached to the social effects of automation. 


However, Trades Unions do realise that auto- 
mation if properly applied brings with it higher 
productivity and therefore will result in higher wages 
and a shorter working week. Health, safety hazards, 
and industrial accidents may be safeguarded, and 
more physical and mental energy left for recreation 
at the end of the working day. 


I believe that there are three fundamental points 
which require consideration by the Trades Unions :— 


(1) prospect of unemployment; 
(2) wage structures and incentives; 
(3) collective bargaining. 


Prospect of Unemployment — unemployment 
would be a real danger if automation were suddenly 
introduced in every factory, but as long as we can 
absorb the consequences of increased production as 
we introduce automation, then unemployment should 
not be too grave a danger. Since the Industrial 
Revolution we have absorbed our increased produc- 
tion by increasing wages and shorter working weeks, 
and this trend must continue, under a restraining 
influence of course. 


The main effect of automation will be to reduce 
the number of machine operators in large scale pro- 
duction; however, these operators should be comtort- 
ably absorbed in storage departments, transport, 
maintenance, planning offices, and the toolroom, as 
these departments will expand with the introduction 
of automation. This will result in a shift from the 
shop floor to the offices and thus the number of 
white collar workers will increase as will the required 
skill of the employees. 

Prior to the management introducing automation 
the employees must be approached and have the 
reasons for introducing automation explained to 
them, as well as the expected results. The way 
automation is received in a factory will be determined 
by the attitude of the management in their employee 
relationship. 


Wage Structures and Incentives — overtime is 
sometimes used by workers in low-paid industries or 
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by employers to compensate for low basic rates. 
Automation may however make overtime redundant, 
as the need for automation is assessed on an output, 
which has to be strictly adhered to and must not 
fall too low nor rise too high. 

Piece-work and incentives require more physical 
and/or mental effort, but the operator’s control over 
production performance is limited when automation 
is used. Irrespective of this being a sound reason on 
its own, I believe that an operator is entitled to a 
regular wage packet of an even size and not a 
fluctuating one, i.e. where he gets a low basic rate 
maybe for several weeks on a long job, and then one 
large pay packet. 

In a new plant a system of time rates is the most 
sensible way of tackling this problem, providing 
they are realistic when compared with the old piece- 
work rates that operated in the other part of the 
factory. This, of course, raises another tricky problem 
for management in that men may be working prac- 
tically side by side, some on old and some on new 
automatic machines, both receiving the same rates. 
On the new machines the men may not require as 
much physical effort as their companions, but, they 
may require a greater amount of mental effort, 
which could be said to bring the different sets of 
men to an equivalent rate. 

Organisation and production is so integrated that 
disputes over wages in one shop may result in a 
strike affecting the whole factory. This underlines 
the case for a simple wage structure based on high 
time rates. With automation there is a shift to more 
skilled workers, therefore there should not be much 
argument regarding unskilled workers being paid the 
same rate as skilled workers. 


Collective bargaining — to introduce high time 
rates, there must also be introduced more local 
negotiations as against national ones. Collective bar- 
gaining should take place in a factory or group of 
factories in a firm, as the degree of automation will 
vary from firm to firm, and national agreements will 
not be realistic over the whole country. This will, 
of course, make the work of Trade Union Officers 
and shop stewards far more important. 

However, one obvious objection to this system of 
local collective bargaining, is that we are planning 
for the past and not the future and that the “laissez- 
faire’ system will return. I would like to point out 
in answer to this that at the moment payment cver 
the rate in some areas is not exactly unknown. 

Apart from ensuring reasonable prosperity, man- 
agement must be conscious of the social and psycho- 
logical effects of automation on the operators. 
Automation removes the personal contact between 
operators and the work in hand and craftsmen lose 
their sense of pride in the work produced; this 
could result in general frustration. This and other 
causes of frustration can produce and aggravate 
symptoms of psychomatic illness. Management must 
be alive to this problem and reduce frustration by a 
conscious and active personnel policy, backed by a 
Personnel Division at a high level of management. 

Operators must be given leadership and should be 
able to see their leaders on the shop floor. I deem 


808 







a 


the manager’s office the worst asset a manager has, 
as he is always expected to be there. Instead he 
should spend some time on the shop floor, not just 
showing the flag but getting to know his employees. 
If employees do not feel a sense of belonging to the 
firm they cannot be expected to give of their best. 
This sense of being wanted and belonging to a firm 
is not peculiar to automated factories or offices, but 
should be practised by all firms, large or small, no 
matter what their function. 


(d) forecasting 


The growth in the use of the technique of fore- 
casting has had a beneficial effect internationally, 
nationally, and with the individual undertakings. 
The cycle of high booms and low slumps has been 
brought under a restraining influence and the crests 
and troughs of boom and slump have been lessened. 

The industrial undertaking working on forecasts 
based on sound investigation is better able to work 
within a controlled economy, and is in a much better 
position to wring the fullest possible advantage from 
automation. 

Forecasting is a basic requirement of effective 
management and is the primary stage in planning. 
By setting firm reliable targets and guide lines for 
controlling operations under the command of man- 
agers, it is possible to minimise loss and waste of 
resources, time and money. 

Forecasting is essentially an appraisal of ideas and 
information, and it must not be based on gimmicks, 
hunches, or bright ideas. Although the manager must 
make an ultimate decision, the decision should be 
based on the trends shown, if the appropriate data 
is applied to the appropriate fields at the right time. 

To obtain the relevant data, management should 
rely on market research and their own past records. 
The economic and marketing data is available but 
it must be remembered that this data is “raw” and 
it must be interpreted by the individual firm. Past 
records can be relied upon if they are carefully 
scrutinised and re-assessed, and it must be remem- 
bered that they are records of the past, which need 
not necessarily repeat itself. 

I have mentioned the availability of economic and 
marketing data, which we are told is available in 
large amounts. This may be so, but what is required 
is a central clearing house of data to avoid wasted 
effort, personnel, and money, by too many individual 
undertakings seeking similar information at the same 
time. 

Installation of automatic machines for manufac- 
ture, or computers for data processing, which requires 
heavy investment and changes in production and/or 
administration, usually results in changes for the 
better for the prosperity of the firm. In order to 
ensure this prosperity the product range must be 
carefully controlled, as the operations involved in 
manufacture and administration are associated 
closely with the products made, especially as regards 
standardisation, specialisation and the use of coding 
systems. 

Once the data has been collected, skilled staff 
is required to process and present it in a 














manner as to be fully accepted if it is to be applied 
by production personnel. Thus the staff required 
must be more than pure mathematicians or econo- 
mists. It appears that the training being given to 
accountant staff at present may result in their being 
well versed in preparing, presenting, and interpreting. 
management data; a function which they should be 
well equipped to do. 

Forecasting must be made for a _ controllable 
period and should not be too ambitious regarding 
the future, as trends tend to become misty, Govern- 
ment policy and national economy play a great part 
in reliable forecasting but the effect of either of these 
can only be conjecture. 


conclusions 

Despite the possibility of being reproached for 
contradicting myself regarding forecasting, my 
long-term forecast is that the future development of 
automation is in the hands of the universities and 
colleges, the training ground for future managers. 

Investigation and forecasting must be applied to 
the field of education so that we can look ahead 





and attempt to see the educational advances neces- 
sary to meet the technical requirements of industry 
in the future and gear our educational systerns to 
meet these needs. 

Managers must be created, and although much is 
learnt by management through practice, the basic 
processes of production and management techniques 
must be taught no matter how highly automated 
this country becomes. Once the basic principles have 
been grasped they can follow courses in programm- 
ing, data processing, and the benefits and problems 
of automation. 

There must be more, and better, co-operation be- 
tween industry and centres of education; there must 
be more real service and less lip service to this need. 
Interchange of staffs between colleges and industry 
could, and should, be arranged and a variety of case 
studies made available for use in the class-room. 

With the correct education, automation will be 
used to control and automate a process and not the 
work-people, and it will be applied to give this 
country prosperity and status, instead of poverty and 
unrest if applied incorrectly. 








From: H. Ward (lately Industrial Management Research 
Association ) 


Letter to the Editor 


Is British Industry Hamstrung by British People? 


At this time when so many politicians, journalists, 
civil servants and academic folk want to talk about 
exports, it is pertinent to raise again, as I did long 
before the War, with the Manager of “The Times,” 
that there is no way for an intelligent man to acquire 
a knowledge of industrial practice from books and 
other writings. One may read the newspapers from 
year end to year end for decades without finding 
articles which give any intimate picture of how 
millions of people spend their days. 

In factories there are many thrills; there is love. 
ambition, struggle, hate and great human stories. 

Those who write and talk and help mould opinion 
have read no adequate novel or book on industry. 
I purchase every one about which someone may say 
it describes life in factories. The list is not long. In 
none would I say that a real picture is presented. 
Our authors, playwrights, journalists do not know 
industry. 

The main cause, to my mind, is the academic 
segregation, certainly not so true of Germany and 
the U.S.A., from ordinary life. Thus the products 
of the universities are less able than others to under- 
stand industry. 

I cannot hand to any young graduate entering 
industry even one good general book about factory 


life. Our authors have told us intimately and end- 
lessly about the lives of authors, journalists, clergy, 
politicians, doctors, and housewives. But of the real 
life of the other half of the population, who spend 
their days in factories and offices, we hear so little. 
Where would one find an adequate article or book 
really describing the feelings and work of a managing 
director as he does his daily work? The “Director” 
might find this idea useful and one which could take 
a place in many years of issues. Working directors 
themselves hardly know what the others do. How 
could any well-read arts-trained man form some 
picture of the daily life of a production engineer? 


It is still true that great numbers of people 
have never closely examined even one factory. To 
most London clubmen, factories are a closed book. 


During the War years, U.S. journals such as “The 
Saturday Evening Post” published live pictures of 
factory problems. This shows that the descriptive job 
can be done. But no such article has again appeared 
for many years. 


How can those outside industry help if they have 
no thorough understanding of life in factories and 
an understanding up-to-date with adequate variety 
of theme? 
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NEW BRITISH STANDARDS 





Copies of the following British Standards, recently issued, may be obtained from 


the British Standards Institution, 2 Park Street, London, W.1, at the prices stated. 


B.S.1728 Methods for the analysis of aluminium and 
aluminium alloys. B.S. 1728 Part 12: 1961 Silicon. 3s. 


B.S. 3396 Woven glass fibre fabrics for plastics reinforce- 
ment. B.S. 3396 Part 3:1961 Finished fabrics for use 
with polyester resin systems. 4s. 6d. 


B.S. 3400 :1961 Methods of test for dust in filling 
materials. 6s. 


B.S. 3412: 1961 Low density polythene materials for 
moulding and extrusion. 4s. 6d. 


B.S. 3413 Drawbars and hitches for agricultural machines, 
implements and trailers. B.S. 3413 Part 1: 1961 Dimen- 
sions of ring hook automatic hitch. 3s. 


B.S. 3417 Agricultural power take-off shafts and guards. 
B.S.3417 Part 1:1961 Power input connections and 
yokes. Ss. 

B.S. 3419 : 1961 Tilley’s aural and nasal forceps. 3s.6d. 

B.S. 3422 : 1961 Laboratory deflection pH meters. 4s. 

B.S. 3424: 1961 Methods of test for coated fabrics. 15s. 


B.S. 3425 : 1961 Measurement of noise emitted by motor 
vehicles. 3s. 


B.S. 3426: 1961 Portable poultry feeding appliances. 3s. 


B.S.3456 The testing and approval of domestic electrical 
appliances. B.S. 3456 Pari C :1961 Electrical refrigera- 
tors and food freezers. 6s. 


NEW CODES OF PRACTICE 
C.P.143 Sheet roof and wall coverings. CP. 143 Part 2: 
1961 Galvanised corrugated steel. 7s. 6d. 


CP. 1012: 1961 The abatement and measurement of radio 
interference from electrical installations in civil aircraft. 


NEW AIRCRAFT STANDARDS 
A 211 :1961 100° countersunk head steel bolts. 12s. 6d. 
A 212:1961 Cadmium plated steel bolts of high metal- 


lurgical quality (unified hexagons, unified threads and 
close tolerance shanks) for aircraft. Ss. 


Cl : 1961 Coupling dimensions for aircraft toilet flushing. 
2s. 6d. 


G176 Cartridge fuses for aircraft. G 176 Part 3: 1961 
Cartridge fuse-links (Type B). 12s. 6d. 


REVISED BRITISH STANDARDS 
B.S. 15:1961 Mild steel for general structural purposes. 5s. 


B.S.78 Cast iron spigot and socket pipes (vertically cast) 
and spigot and socket fittings. B.S. 78 Part 1 : 1961 
Pipes. Ss. 
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B.S. 427 Vickers hardness _ test. 
Testing of metals. 15s. 


B.S. 427 Part 1 : 1961 


B.S. 691 : 1961 Clinical maximum thermometers. 4s. 


B.S. 845 : 1961 Code for acceptance tests for industrial type 
boilers and steam generators. 7s. 6d. 


B.S.1121 Methods for the analysis of iron and _ steel. 
B.S. 1121 Part 20: 1961 Tin in iron and steel. 2s. 6d. 
B.S, 1121 Part 37: 1861 Nickel in iron and steel and 
permanent alloys. 4s. 


B.S. 1179 :1961 Glossary of terms used in the gas 
industry. 20s. 


B.S. 1184 : 1961 Copper and copper alloy traps. 8s. 6d. 


B.S. 1404: 1961 Screen luminance for the projection of 
35 mm. film on matt and directional screens. 7s. 6d. 


B.S. 1452 : 1961 Grey iron castings. Ss. 


— Fibreboard drums for oversea shipment. 
s. 


B.S. 1613: 1961 Method of determining the resolving 
power of lenses for cameras. Ss. 


B.S. ey 1961 Anodic oxidation coatings on aluminium. 
7s. 6d. 


B.S. 1972 : 1961 Polythene pipe (type 425) for cold water 
services. 4s. 6d. 


B.S. 2048 Dimensions of fractional horse-power motors. 
B.S, 2048 Part 1: 1961 Motors for general use. Ss. 


B.S. 2578 : 1961 Warp tubes for ring spinning and twisting 
frames. 4s. 6d. 


B.S. 2699 : 1961 Drop wires for warp stop motions. 7s. 6d. 
B.S. 2627 : 1961 Wrought aluminium for electrical pur- 


poses. 
Wire (other than that used for overhead conductors). 
4s. 6d 


AMENDMENT SLIPS 


Please order amendment slips by quoting the reference 

number (PH...) and not the B.S. number. 
B.S. 57: 1951, PD 4329; B.S.78: 1938, PD 4316; B.S. 
325: 1947, PD 4330; B.S. 601, Part 1:1969, PD 4274; 
B.S. 694 : 1952, PD 4264; B.S. 771 : 1959, PD 4260; B.S. 
846 : 1952, PD 4259; B.S. 916 : 1953, B.S.922 and BS. 
1691 : 1959, PD 4356; B.S.949, Part 2: 1954, PD 4253; 
B.S. 1016, Part 5:1957, PD 4309; B.S.1121, Part 34: 
1955, PD 4149; B.S. 1083: 1951, PD 4332; B.S. 1164: 
1952, PD 4266; B.S. 1265 :1958, PD 4277; B.S. 1282: 
1959, PD 4252; B.S. 1465: 1960, PD 4296; B.S. 1455: 
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1956, PD 4265; B.S. 1500, Part 1:1958, PD 4300; 
B.S. 1673, Part 3: 1951, PD 4261; B.S.1768:1951, PD 
4333; B.S.1769:1951, PD4334; B.S. 1870, Part 1: 
1956, PD 4319; B.S.1875 : 1952, PD 4272; B.S. 1877: 
1955, PD 4297; B.S. 1981 : 1953, PD 4335; B.S. 2501: 
1954, PD 4267; B.S. 2502: 1954, PD 4268; B.S. 2690: 
1956, PD 4220; B.S. 2708 : 1956, PD 4336; Addendum 
1:1959 to B.S. 2880 : 1957, PD 4312; B.S. 2853 : 1957, 
PD 4279; B.S. 2901 : Part 1 : 1957, PD 4256; B.S. 3308 : 
1960, PD 4293; B.S. 3456, PD 4314. 


REVISED AIRCRAFT STANDARD 


B.S.4 F 33:1961 Flexible cotton rope for aeronautical 
purposes, 2s. 6d. 


AMENDMENTS TO AIRCRAFT STANDARDS 
B.S. SP 9: 1949, PD 4262; G 173 : 1958, PD 4301. 


REPRINTS 
B.S, 122 : Part 1: 1953 Milling cutters. 15s. 


B.S. 215 : Part 2: 1956 Steel cored aluminium conductors 
for overhead power transmission. 4s. 


B.S. 559: 1955 Electric signs and high-voltage luminous- 
discharge-tube installations. 6s. 


B.S. 857: 1954 Safety glass for land transport. Ss. 
B.S. 1222: 1945 Battery operated electric fences. 2s. 6d. 


B.S. 1782: 1951 Couplings for suction and delivery hose, 
other than fire hose couplings. 6s. 


ae a ae 1: 1956 Leather safety boots and shoes. 
s. 6d, 


B.S. 2655 : Part 1: 1958 Electric lifts, General Require- 
ments. 15s. 


B.S. 2752 : 1956 Vulcanised chloroprene rubber compounds. 
3s. 


B.S. 3139 : Part 1: 1959 General grade bolts. High strength 
friction grip for structural engineering. 7s. 6d. 


CP 339 : Part 3: 1956 Domestic butane-gas-burning instal- 
lations in boats, yachts and other vessels. 6s. 6d. 


STANDARDS WITHDRAWN 


B.S. 256 : 1936 Varnishes comprising : B.S, 256 Interior oil 
varnish; B.S. 257 Exterior oil varnish; B.S. 258 Flatting 
or rubbing oil varnish; B.S.274 Extra hard drying 
varnish. 


B.S. 1121: Part 2: 1953 Determination of nickel in per- 
manent magnet alloys (replaced by B.S. 1121 Part 37 : 
1961). 


B.S. 1119 : 1943 High speed steel butt-welded blanks for 
shanked type cutting tools. 





PUBLICATIONS BY INTERNATIONAL ORGANISATIONS 


ISO/R 134 Non-screwed steel tubes for general purposes, 
3s. Sd 


ISO/R 143 Weft pirns for automatic looms. 3s, Sd. 


ISO/R171 Determination of bulk factor of moulding 
materials. 2s. 3d. 


ISO/R172 Detection of free ammonia in phenol formalde- 
hyde mouldings (qualitative method). 2s. 3d. 


ISO/R173 Determination of the percentage of styrene in 
polystyrene with WIJS solution. 2s. 3d. 


ISO/R 174 Determination of viscosity number of poly- 
vinylchloride resin in solution. 4s. 6d. 


ISO/R175 Determination of the resistance of plastics to 
chemical substances. 4s. 6d. 


ISO/R176 Determination of the loss of plasticisers by the 
activated carbon method. 4s. 6d. 


ISO/R177 Determination of migration of plasticisers. 
4s. 6d. 


ISO/R178 Determination of flexural properties of rigid 
plastics. 5s. 8d. 


ISO/R 179 Determination of the Charpy impact resistance 
of rigid plastics (Charpy impact flexural test). 7s. 11d. 


ISO/R 180 Determination of the Izod impact resistance of 
rigid plastics. 6s. 9d 


ISO/R 181 Determination of incandescence resistance of 
rigid self-extinguishing thermosetting plastics. 4s. 6d 


ISO/R 182 Determination of the thermal stability of poly- 
vinylchloride and related copolymers and their com- 
pounds by the Congo red method. 4s. 6d. 


ISO/R 183 Determination of the bleeding of colourants. 
2s. 3d. 


ISO/R 184 Brinell hardness test of grey cast iron. 4s. 6d. 


ISO/R 188 Accelerated ageing or simulated service tests on 
vulcanised natural or synthetic rubbers. 7s. 11d. 


LE.C. PUBLICATIONS 


Publication LE.C. 50(62) IEV 2nd Edition Waveguides. 
18s. plus 6d. postage. 


Publication ILE.C 67 Dimensions of electronic tubes and 
valves (English/Russian edition). 13s. 6d. plus 6d. 
postage. 


Publication ILE.C.125 General classification of ferro- 
magnetic oxide materials and definition of terms. 
20s. 3d. plus 6d. postage. 


Publication LE.C. 128 International code for the designa- 
tion of photographic projector lamps. 13s. 6d. plus 6d. 


postage. 


Publication I.E:C. 133 Dimensions for pot cores made of 
ferromagnetic oxides. 6s, 9d. plus 6d. postage. 
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HE first issue of the Institution’s new publication, 

The International Journal! of Production 
Research, has now been published. The occasion was 
marked by a reception at Headquarters, when the 
President, Mr. Harold Burke, emphasised the impor- 
tance of this new development and expressed the 
Institution’s gratitude to Professor Norman Dudley, 
Honorary Editor of the Research Journal, and his 
associates for the work they have done in bringing 
the Journal to fruition. 

In his editorial to the first issue, Professor Dudley 
States : 

“ Production is a meeting place of many disciplines, 
for the planning, organising and control of manufac- 
turing industry necessitate an understanding of the 
nature and interaction of the technical, human and 
economic forces which are the agents of production. 
If this understanding can be advanced by bringing 
together Papers which would otherwise have been 
scattered throughout the literature of the several 
contributing sciences, the initiative of The 
Institution of Production Engineers in launching this 
International Research Journal will have been well 
justified. It is hoped that, for example, ergonomists 
will submit Papers on the characteristics of worker 
performance for the benefit of operational researchers 
and others who frequently have to make assumptions 
about such performance, and on the nature of human 
control systems which it might be advantageous to 
simulate in the design of automatic control systems. 
It is hoped to receive research reports on the psycho- 
logical and sociological as well as on the economic 
and technical aspects of production control. 


SHEFFIELD SECTION DINNER 





NEW RESEARCH JOURNAL LAUNCHED 


“The study of production, however, is not only a 
meeting place, but is slowly emerging as a science in 
its own right. As such, it demands research which is 
production-centred and not merely the result of 
secondary or marginal interests of economists of 
engineers, of mathematicians or psychologists, indis- 
pensable and invaluable though their contributions 
are. Thus, the principal intention of this Journal is 
to provide a vehicle for the publications of those 
university and other research workers whose primary 
interest is in advancing the science of production, and 
for whom, until now, there has been no single and 
appropriate Journal. 

‘There is a general tendency for advanced scienti- 
fic research to become progressively more specialised 
and isolated. In the field of production, however, 
research began in a piecemeal fashion — spasmodic 
and unco-ordinated — the divisions accentuated by a 
confusing array of scientific and technical jargons. 

“It is hoped that, in satisfying the need expressed 
by a number of university and industrial research 
workers for an international forum for the publica- 
tion and discussion of research findings relating to 
production, this new Journal will create a unifying 
and stimulating influence. It will embrace all aspects 
of production— production policy, planning and 
control, industrial skills, productivity measurement 
and production processes in all technologies. It will 
comprise original reports by university and industrial 
research workers for the benefit of other research 
workers and of university and college lecturers 
through whom is offered, albeit indirectly, a contri- 
bution to the efficiency of industrial production.” 


























The Sheffield Section Annual Dinner, which 
was held at the Grand Hotel, Sheffield, on 
9th October last, was graced by a number of 
prominent guests, photographed here with 
their hosts. Front row (left to right): The 
Master Cutler, Mr. Gerard Young; Mr. Eric 
Mensforth, C.B.E.; The Lord Mayor of 
Sheffield, Alderman J. W. Sterland; Mr. J. G. 
Noble, Sheffield Section Chairman; the 
Institution President, Mr. Harold Burke; Mr. 
H. A. Menab. Second row (left to right): 
Mr. C. L. David, Leeds Section Chairman; 
Mr. G. Butler, Halifax and Huddersfield 
Section Chairman; Mr. John Snow; Mr. W. 
A. Hannaby, East and West Ridings Regional 
Chairman; Mr. D. A. Senior. Rear (from left 
to right): Mr. H. Steel; Mr. John Baker, 
Doncaster Section Chairman, 
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The Midlands Region Committee 
commenced the current session’s activi- 
ties with an informal luncheon at the 
works of James Archdale & Co. Ltd., 
Worcester, on 22nd August, when they 
were received by Mr. D. E. Graham, 
Managing Director, and Mr. M. 
Froggatt, Managing Director of Stave- 
ley Industries Ltd. 


After luncheon the party, which was 
representative of most Sections within 
the Region, was conducted round the 
works and saw examples of the latest 
developments in construction and de- 
sign which are being applied to the 
Company’s range of standard and 
special machine tools. 


The Committee expressed their 
appreciation for this opportunity; it is felt that the 
Company’s interest will do much to encourage the 
Midland Region’s efforts to promote production 
engineering in future industrial development in the 
area. 


MIDLANDS RECION WORKS VISIT 





Members of the Midlands Region Committee photographed 

with their hosts during their visit. Front row (left to right) : 

Mr. E. P. Edwards; Mr. D. E. Graham; Mr. T. W. Elkington, 

Regional Chairman; Mr. M. Froggatt; Mr. H. Tomlinson; and 
Mr. A. C. Turner, Regional Honorary Secretary. 





ALL-INDIAN CAREER CONFERENCE 


The Chairman of the Institution’s Bombay Section, 
Mr. Alec Miller, was a speaker at a_ recent 
“Career Conference” organised by the All-India 
Manufacturers Organisation, and held in the audi- 
torium of the Sydenham College of Commerce and 
Economics, Bombay. 


The majority of the addresses given were con- 
cerned with India’s Third Plan, and the requirements 
of engineers, universities, colleges and courses. Mr. 
Miller addressed his remarks to young men and 
women about to choose a career; in describing pro- 
duction engineering he said : 


“ At the period of one’s life when a decision has 
to be made on how to utilise one’s talents, one is 
influenced by environment, family tradition, and by 
friends, but there is always an inclination towards the 
glamorous. In the present day it is space rockets — 
atomic energy and jet aircraft are now losing 
popularity. 


scientists depend on production engineers 


“In various countries scientists have evolved these 
glamour items, but they never make them. If we 
check in percentages the number of scientists 
employed on these projects, in world figures it is 
minute, but the men who have to put these ideas into 
feasible working order are production engineers. 
Without them, a rocket could not be made and an 
atomic power station could not have materialised. 
Even now all the scientists’ experiments depend on 
the production engineers. 


“ 


So much for glamour! What about motor cars, 
engines, aeroplanes — every article you use, every 
machine built to manufacture any article — they all 
come from the hands of production engineers. Unlike 
the scientists we are not in small numbers; we are in 
tens of thousands and we are still far too few. Every 
future is fascinating, particularly in India. Every 
production engineer is endeavouring to produce more 
at a lower selling price, to improve designs, to simplify 
designs to make the ordinary things in life available 
to everyone, so that none may envy his neighbour— 
this is in itself an inspiration and a goal well worth 
aiming for. 


many opportunities 


“The opportunities are many, but the way is not 
easy. When you become an experienced production 
engineer you enter an International Club, for from 
whatever country come the drawings of any 
machinery, article or tool, no matter what the 
language—it can be read with ease. When engineers 
meet on a production problem, whether their native 
tongue be Japanese, Chinese, Hindi, Russian, 
Czechoslovakian, Rumanian, French, Italian or 
English—they can converse, for pencil, paper and 
engineering knowledge cover all grounds. Countries 
and their varied politics and principles are brought 
to a common level—production engineering is the 
doorway to travel, friendship and understanding. 


“When you leave college with a diploma or a 
degree, you. are just knocking at the door of oppor- 
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tunity. If the door at which you knock is marked 
“ Production Engineer”, then I must warn you that 
the first steps are difficult. You must become adept on 
many machines and achieve a practical working 
knowledge of many processes—this may take a few 
or a number of years, but it is the foundation of 
your future. 


“ The knowledge is now applied to improve what 
is already available—to produce more, not by making 
men work harder, but by eliminating waste of time 
and materials. Your skill will make the machines do 
more work; you will redesign for better production. 
You will replan a factory, or perhaps lay out a new 
factory, and as a production engineer you will do this 
so that men work in rhythm and comfort, and main- 
tain the flow of work. The satisfaction of the men and 
staff will be your reward. 


“ Beginning with small projects, the tasks will 
improve in magnitude as experience is gained—each 
one a Challenge, each one of absorbing interest— 
until perhaps you are called upon to travel to other 
countries. If you have learned well, you are received 
as an honoured colleague and guest all over the 
world. 


“In the production engineer’s life, each task, small 
or large, simple or complex, brings its own reward 
on completion. Each brings him a step higher on the 
ladder of success until he can be judged in a 
paraphrase of Kipling’s poem : 

‘If you can fill the unforgiving minute 

With sixty seconds’ worth of distance run, 

Yours is the earth and everything that’s in it, 

What’s more, you’ll be a production engineer, 
[my son!’ ” 


COVENTRY SECTION DINNER 





A happy photograph taken at the Coventry Section Dinner 

held on 4th October last. The President of the Institution, 

with Mrs. Burke (on the left) with the Section Chairman, 
Mr. William Core and Mrs. Core. 
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CAN ANY MEMBER HELP ? 












W.1. Peeve Esq. PLEASE QUOTE 
TY} 10, Phectefield St, | | S%/w.33 
Loudot, ta/, 
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INCOME TAX 





1 cannot trace that you make an income tax return from the 
above address, but this may be because your return is made in 
employment not connected with that address, 


To avoid your troubled with a second return, if 
va ahs tolermetion dikes 


‘ 
5 
} 
i 
: 


anne seeannerise Senne KE WAS. Op a 
e.. 


The above communication was recently received at 

Headquarters. If any member can assist in tracing Mr. Prode, 

whose name does not appear in the membership index, the 
Secretary would be pleased to receive any information. 








CHRISTMAS HOLIDAY 
The Headquarters’ offices of the Institution 
will be closed from 5p.m., Friday, 22nd 
December until Thursday, 28th December. 
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Dr. W. O. Alexander, Member, Assistant Research 
Manager of Imperial Chemical Industries, Metals 
Division, has been appointed Technical Director of 
Foseco International, a_ subsidiary of Minerals 
Separation. 


Mr. R. Appleby, Member, Executive Vice-President, 
European Operations, Black & Decker Ltd., is now 
President of the Board of Star Utensili Electrici 
S.P.A. Italy, of the Black & Decker Group. Mr. 
Appleby takes this office in addition to his present 
duties. 


Mr. L. W. Bailey, Member, representing The British 
Institute of Management, has been elected Chairman 
of the National Joint Committee on Materials Hand- 
ling. He is Chairman of the Institution’s London 
Section Materials Handling Group, a member of the 
Research and Technical Committee, and Chairman 
of the Computers and Production Control] Sub- 
Committee. 


Mr. S. Carroll, Member, has been appointed a Pro- 
duction Engineer on the Corporate Management staff 
of Massey-Ferguson Ltd., Manufacturing Division, 
Toronto, Canada. 


Mr. R. J. Evans, Member, has relinquished his 
appointment as Head of the Department of Engineer- 
ing, Burnley Municipal College, and is now Head 
of Department of Mechanical Engineering, Wolver- 
hampton and Staffordshire College of Technology, 
Wolverhampton. 


Mr. A. C. Main, Member, has been appointed 
Director of Manufacturing Services of Associated 
Electrical Industries. He remains as a non-executive 
Director on the Board of A.E.I. (Manchester) Ltd. 


Mr. R. G. Monkhouse, Member, Manager of the 
Central Engineering Workshops at The United Steel 
Companies’ Workington Iron and Steel Co. branch, 
has been appointed Works Manager (Ickles) at the 
Steel, Peech & Tozer branch. 


Sir William Scott, O.B.E., J.P.. Member, has been 
nominated to represent the Newcastle upon Tyne 
Section on the Governing Body for Gateshead Techni- 
cal College. Sir William Scott is Chairman of the 
Section. 


Mr. W. Thompson, Member, has been appointed 
Chairman of the Board of Directors of 
Peter Brotherhood Ltd. He has been with the Com- 
pany for 47 years and was appointed Works Director 
three years ago. 


NEWS OF MEMBERS 





Mr. Alfred G. Weller, Member, is retiring as Secretary 
of the Nottingham Society of Engineers, a position 
he has held for the past 31 years. He is Chairman and 
Managing Director of the Weller Gauge and Welding 
Co., Bilborough, and a director of other companies. 
He was recently appointed a Governor of the 
People’s College of Further Education. 


Mr. R. D. Baines, Associate Member, has been 
appointed Works Manager of Crofts Engineers (SA) 
(Pty.) Ltd., Transvaal, South Africa. 


Mr. P. Binks, Associate Member, has relinquished 
his position with Lightning Fasteners at I.C.I. Ltd., 
Metals Division, Witton, and has taken up an appoint- 
ment with The Titanium Plant, also at I.C.I. Ltd., 
as Experimental Officer in the Production Depart- 
ment. 


Mr. J. A. Burton, Associate Member, has been 
appointed Lecturer at the Harris College, Preston. 


Mr. H. J. Cheston, Associate Member, has been 
appointed Production and Contracts Engineer, C.M. 
& E.E. Department, Eastern Region, British Railways, 
Doncaster. 


Mr. S. Davis, Associate 
Member, has been appointed 
a Director of the Backer 
Electric Co. Ltd., Rother- 
ham. He joined the Com- 
pany in 1938, and became 
Works Manager in 1953. 





Mr. D. G. Galpin, Associate Member, is responsible 
for the newly opened London Office of Ina Needle 
Bearings of Llanelly, which will serve the London 
area, South and South-West England. 


Mr. N. Herbert, Associate Member, has taken up an 
appointment as Head of Department Engineering 
Trades at The David Dale College, Glasgow. He was 
previously at the College of Technology, Chesterfield. 


Mr. E, J. Granger, Associate Member, is now Manag- 
ing Director of C. S. du Mont Ltd., Sheerwater, 
Woking. 


Mr. J. F. Hedley, Associate Member, has relinquished 
his position as a Planning Engineer with Bristol 
Siddeley Engines Ltd., Sunderland, and has taken up 
an appointment as Assistant Lecturer Grade B at 
the West Park College, Sunderland. 


815 





Mr. W. H. Holmes, Asso- 
ciate Member, Managing 
Director of M.T.E. Control 
Gear Ltd., Leigh-on-Sea, 
Essex, recently left London 
for an extensive tour of 
Adelaide, Australia, New 


Zealand and Canada. 





Mr. G. N. Hey, Associate Member, has been 
appointed Deputy to Director of Supplies, The 
British Motor Corporation Ltd., Longbridge, 
Birmingham. 


Mr. B. W. James, Associate Member, has relinquished 
his position as Chief Project Engineer with de Havil- 
land Aircraft Co. Ltd., Hatfield, and has taken up an 
appointment as Production Engineer with Hunting 
Aircraft Ltd., Luton. 


Mr. C. A. Lewis, Associate Member, has been 
appointed Technical Consultant to G. &-R. Gilbert 
(Industrial) Ltd., Hackbridge, Surrey. 


Mr. A. H. Mills, Associate Member, has joined the 
Board of Jessop-Saville (Small Tools) as Sales 
Director. 


Mr. R. P. Pike, Associate Member, has taken up an 
appointment as Apprentice Supervisor with Fairey 
Engineering Ltd., Hounslow, Middlesex. 


Mr. W. A. Powell, Associate Member, has recently 
taken up an appointment as General Manager of 
Suflex Ltd., Risca, near Newport, Monmouthshire, 
having relinquished his position of Manager, Gear 
Design Department and member of the Management 
Group with Raleigh Industries Ltd., Nottingham. 


Mr. F. G. Russell, Associate Member, has relinquished 
his position with Phoenix Telephone & Electric 
Works Ltd., Hendon, and has taken up an appoint- 
ment with English Electric Aviation Ltd., Luton, as 
Senior Methods Engineer in the Production Engineer- 
ing Group. 


Mr. O. J. Swannie, Associate Member, has relin- 
quished his position with R.F.D. Co. Ltd., as Manager 
of their Engineering Department, and has taken up 
a new appointment as Senior Consultant with 
Industrial Consultants, Milan, Italy. 


Mr. S. J. Sterrett, Associate Member, has relinquished 
his position with the Medical Research Council and 
has taken up an appointment with English Electric 
Aviation Ltd., Instrument Wing, Stevenage, Herts. 


Mr. C. V. Dolphin, Associate, has relinquished his 
position with Wilmot Breeden Ltd. to take up an 
appointment as General Manager to Midland Aero- 
sols Ltd. and Speciality Valves Ltd. 
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Mr. M. J. Berry, Graduate, has been appointed Pro- 
duction Controller, Advanced Design Division of 
Unbrako Socket Screw Co. Ltd., Coventry. 


Mr. S. Black, Graduate, has taken up an appoint- 
ment for training in Production Management for a 
period of two years with the Singer Sewing Machine 
Manufacturing Co., at their factory in France. 


Mr. P. Brown, Graduate, has taken up an appoint- 
ment as Project Engineer with M. B. Wild & Co., 
Ltd., Nechells, Birmingham. He was formerly with 
Sir W. G. Armstrong Whitworth Aircraft Ltd. 


Mr. K. G. Hillman, Graduate, has relinquished his 
appointment as Production Controller with Wallace 
& Tiernan Ltd., Tonbridge, Kent, and is now Techni- 
cal Services Manager with Mansell Hunt Catty & 
Co. Ltd., London. 


Mr. D. Percy, Graduate, has taken up an appoint- 
ment with Findlay, Irvine Ltd., Edinburgh. He was 
formerly Project Engineer with Ferranti Ltd., 
Edinburgh. 


Mr. M. H. Pherwani, Graduate, has successfully com- 
pleted two one-year post-graduate diploma courses 
in Industrial Management and Production Engineer- 
ing at Manchester University and Imperial College, 
London, respectively, and has taken up an appoint- 
ment as an Assistant Works Manager with Larsen & 
Toubro Ltd., Bombay. Mr. Pherwani was in the 
United Kingdom on a two-year scholarship awarded 
to him by the Assam Oil Company. 


Mr. A. Rice, Graduate, has recently completed his 
post-graduate course in Production Engineering at 
Imperial College, London, and has taken up a posi- 
tion as Assistant to the Production Controller at the 
Acton Works of Napier Aero Engines Ltd. 


Mr. J. W. Richings, Graduate, has relinquished his 
position as Chief Production Study Engineer at 
Sanlinea Industrial Services, Cardiff, and has taken 
up an appointment as Work Study Engineer at 
S. Smiths & Sons (England) Ltd., Witney, Oxon. 


Mr. H. R. Robinson, Graduate, has relinquished his 
position as General Manager with the Brehmer Fold- 
ing Box Co, Ltd., and has taken up an appointment 
as Executive Works Director with Farrey & Daisley 
Ltd., Oldham. 


Mr. B. J. Smith, Graduate, is now a Work Study 
Engineer with Kodak Ltd., Stevenage. 


Mr. A. E. Veness, Graduate, has taken up an appoint- 
ment as Senior Planning Engineer with Bristol Air- 
craft Ltd. 


Mr. V. C. White, Graduate, who was formerly a 
Senior Steam Turbine Estimating Engineer at Belliss 


















































- & Morcom Ltd., Birmingham, is now an Atomic Mr. R. M. Wilkinson, Graduate, has relinquished 
of Power Engineer at the English Electric Co., his position as a Work Study Engineer with G.E.C.- 
Whetstone, near Leicester. Osram Lamp Division, Lancs., and has taken up an 
appointment with the Falkland Island Dependencies 
t- ; Survey in Antarctica, for a period of two years. 
* Mr. D. E. Whittles, Graduate, has relinquished his 
e appointment with the Crawley College of Further Mr. A. T. Yates, Graduate, has now taken up an 
Education, and has taken up an appointment as appointment as Personal Assistant to the Works 
Lecturer in the Mechanical Engineering Department Manager at Birmid Auto Castings (Pty.) Ltd., 
" of the Borough Polytechnic, London. Victoria, Australia. 
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. DIARY FOR 1962 
t- 
, JANUARY 25 Annual General Meeting of the Institution. 
10 Chesterfield Street, Mayfair, London, W.1. 
n- 
es MARCH 28 The 1961 George Bray Memorial Lecture 
“a at the University of Birmingham. 
A Speaker : Mr. J. F. Stirling, Executive Technical Director, James A. Jobling 
1e & Co. Ltd. 
od Subject : The Production of Industrial and Domestic Glassware. 
“ APRIL 5-7 Aircraft Production Conference, College of Aeronautics, Cranfield. 
“A Theme : Building Aircraft for the Competitive World Market. 
se MAY 15 and 16 Eighth Annual Conference of Engineers Responsible for Standards. | 
at The Connaught Rooms, London. | 
en | 
at 
is | 
d- } 
nt | 
“J BINDERS FOR “THE PRODUCTION ENGINEER ” | 
The Institution is able to supply the “ Easibind ” type of binder, in which metal 
dy rods and wires hold the issues in place, and which is designed to hold six issues. | 
It will be found that copies of ‘“‘ The Production Engineer” can be quickly and | 
simply inserted into this binder, without damage to the pages, and that binding six | 
it- issues at a time, instead of twelve, will facilitate easier reference and handling of | 
ir- the volumes. 
The binders may be obtained from: The Publications Department. 
10 Chesterfield Street, Mayfair, London, W.1, price 10/6 each, including postage. 
« Date transfers, for application to the spine of the binder, can be supplied if 
required, price 6d. each. (Please specify the year required.) 











ELECTIONS AND TRANSFERS 


approved at the Meeting of the Council of the Institution 


BANGALORE SECTION 


As Student 
B. N. Gupta. 


BIRMINGHAM SECTION 


As Associate Members 
R. H. Spikes; K. G. Walton. 
As Graduates 
J. D. Barrons; A. H. Green; V. S 
Cornock; K. A. Hill; J. B. Payne. 
As Student 
P. M. Cornish. 
Transfers 
From Associate 
W. Hamilton. 
From Graduate to Associate Member 
atson. 
Saatents to Grates 


MM. h vi h 


to 








G. Massey; K. A. Brookes; M. S. 


Woolston. 


BOMBAY SECTION 
As _ Associate Member 
awar. 


H. K. Ballal; A. K. Mukhopadhyay. 
As Students 


K. Chathapuram Narayanaswami; J. J. 


Mehta. 


CALCUTTA SECTION 


As Associate Members 
B. Rath; V. Jambunathan. 
As Grad 


uates 
S. K. Bandopadhyay; A. C. Bhattacharya; 


S. P. Sinha. 
As Students 
A. K 


Joneja. 

Transfer 

From Graduate to Associate Member 
D. M. Gupta. 


CARDIFF SECTION 


ae: ae 
Dex. 

ue seatens 
D. C. Davies. 

Transfers 

From Graduate to Associate Member 
D_ Williams. 
‘rom Student to 
A. T. Joslin. 


— 





COVENTRY SECTION 
As Associate Member 
C. E. T. Smith. 
As Graduates 


G. Havard; M. W. Greaves; A. J. Draper; 


K. Watkins; R. J. Pickersgill; G. G 


Edwards; W. G. Lamb; T. A. Ashby; 
I. G. Inglis; J. B. Hayes. 

As Students 
G. H. Oliver; R. J. P. Story. 

Transfer 


From Student to Graduate 
R. G. Bradley. 


DERBY SECTION 


As Associate Member 
' a. 
As Gradua 
a Bulle T. Taylor. 
Transfer 
From Associate Member to Memb 
P. Warburton. 
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Banerji; V. K. Khanna; R. P. 


26th October, 1961 


DUNDEE SECTION 


Transfer 
From Graduate to Associate Member 
M. J. Walsh. 


EDINBURGH SECTION 


a Graduate 
E. R. Cowan. 

Transfer 

From Graduate to Associate Member 
W. J. Brown. 


GLASGOW SECTION 


As Associate Member 
oohan. 
As Graduates 
Trotter; A. Lal; G. I. Christie; 
Cc. Davidson; J. Horn; J. Y. 
Russel J. D. Boyd; A. K. Basu; M. C. 
Martin. 
As Students 
A: Mincher; F. Thomson; J. D. Millar; 
G. L. Edwards; A. K. MacAllan; 
W. Reid. 


Transfers 

From Graduates to Associate Members 

R. A. Mitchell; D. McWhinnie; B. 
Collier. 

From Students to Graduat 

H. M. Whitelaw; A. MacR. Borland; 
A. Taylor. 





GLOUCESTER SECTION 


As Student 
N. F. Vetch. 

Transfer 

From Graduate to Associate Member 
L. Powell. 


HALIFAX/HUDDERSFIELD SECTION 
Transfer 


From Graduate to Associate Member 
C. Jaikens. 


IPSWICH & COLCHESTER SECTION 


As Associate Member 
R. C. Carter; M. Drinkall. 


As Student 
M. A. Freeman. 
Transfers 
From Graduate to Associate Member 


From Student to Graduat 
J. B. Bartholomew. 





LEEDS SECTION 


As Associate Members 
T. S. Vaseer; V. Chapman; H. P. Hinde; 
S. Wheeler. 
As Graduates 
G. White; E. Brassington. 
As Students 
J. T. Hindle; D. R. Halstead. 
Transfer 
From Graduate to Associate Member 
M. Barker. 


LEICESTER SECTION 


As Associate Member 
A. E. Williams. 
As Graduates 
J. Yardley; K. J. Leech. 
As Students 
Haythornthwaite; B. G. Bryan; D. J. 
Nunn. 
Transfer 
From Associate 
F. A. Mee. 


MoM. h to M h 





LINCOLN SECTION 


As Graduates 
P. F. Towning; F. A. Heal. 
Transfer 
From Graduate to Associate Member 
J ood. 


LIVERPOOL SECTION 


“, Associate Member 








. Cameron. 

As Graduates 

P. M. Organ; E. Byrne; R. L. Rosbotham. 
As Student 

W. A. Hughes. 
Transfers 
From Associate Member to Memb 

E. Walshaw. 
From Student to Grad 

J. Roberts. 


LONDON SECTION 


ms, om a 
F. L. S, Gunner. 

As Associate Members 

R. . Thring; D. I. Speirs; J. 
Rogerson; D. Pearson; J. D. Noble: 
J. A. Napper; D. W. Hammond; E. C. 
Fletcher; J. I. Graham; C. J. Gregory; 
>. F. Ackerman; D. H. Bailey; D. H. 
Russell. 

a Associate 
I. J. Thomas. 

a Graduates 
o. Bil; K. W.. Hards; &. 
Khandebwal: F. W. Iselin; J. W. Wells: 

L. O. Ojekwe; G. F. N. Miller; 
5 A. Archer; J. E. Wicks; J. D. Knuckey; 
J. B. Cooper-Keeble; P. D. Smith; K. J. 
Smith; R. C. Skelton; T. E. O. Thorpe; 
S. mad T. Kovacs; M. S. Blazey; 
D. L. C. Bebbington; P. G. Edkins. 
As student 
a . Moodie; T. A. Green; R. A. J. 
Ok, 


Transfers 


From Associate Members to Members 
L. Landon Goodman; F. J. Willmott, 


From ~~ to Associate Members 
D. . Dodgson; A. W. J. 
Pullen: M. W. G. Lewis; A. R. Stevens; 
S. R. Freeman; R. D. Sweet; R. E. 
or M. S. Davis; L. E. Fishburn; 
: artin. 

ice Graduate to Associate 
R. F. Popperwell. 

From Students to Graduat 
G. Birchmore; K. J. Stevings; P. C. 
Matthews; A. R. Adams; P. J. Waters; 
M. T. W. Toulson; P. D. Toulouse; S. 
Tomlin; R. Coupar; A. E. R. Grubb; D. 
Robinson. 





LUTON SECTION 


As Associate Member 
A. C. Clark. 


As Graduates 
P. J. Edwards; R. W. Ashton; R. G. 
Arnold; A. Gordon; D. M. de Groot. 
As Students 
N. K. Smith; R. S. Gentle. 
Transfer 


From Graduate to Associate Member 
C. Halton, 








Is; 
er; 


de; 
>y; 


as; 


n; 


rs; 





MANCHESTER SECTION 


As Associate Members 
K. McMinn; R. B. Russell. 

As Associate 
. R. Henshaw. 

- Graduates 
S. M. Patel; H. C. Dent; B. I, Patel; 
G. Bradley; J. Yabsley. 

As Student 
D. W. Heap. 


MELBOURNE SECTION 


As Graduates 
W. Meyers; W. G. J. Broomhead; 
J. A. Gillespie, G. Arndt; E. Bonollo. 
As Students 
K. R. Johns; K. E. Miller. 
Transfer 
From tua : to Cc aA 4 
G A. Jennings. 





NEWCASTLE-upon-TYNE SECTION 


As Associate Members 

J. Morton; D. V. Lampard. 
As Graduate Member 

E. Martin. 
As Students 

C. S. Jackson; P. J. Fleming. 
Transfers 
From Students to Graduat 

B. J. Parry; A. Howe. 





NEW ZEALAND SECTION 


As Associate 
E. V. Forsey. 


NORWICH SECTION 


As Associate Member 
D. J. Truscott. 


NOTTINGHAM SECTION 


As Member 

H. K. Pritchard. 
As Graduate 

J. R. Bostock. 


OXFORD SECTION 


As Member 
K. W. T. Edwards. 
Transfers 
From Associate 
R. W. Hillyer. 
From Graduate to Associate Member 
FR. Funnell. 


uM h uM h 


to 





PETERBOROUGH SECTION 


As Member 
F. E. Collis. 
Transfer 
From Associate 
N. Holmes. 


MM h to M h 





PRESTON SECTION 


As Associate Members 
G. Norris; H. Marshall. 
As Graduates 


B. Hughes; F. T. Mercer; D. Haslam; 


G. Wright. 
As Students 
K. Gururaj; J. B. Greenwood. 


Transfers 

From Graduate to Associate Member 
W. J. White. 

From Student Graduat 





P. Joinson; F. K. Bryce. 


READING SECTION 


As Graduates 
D Kingsley; L. T. Kwan; F. L. 
Brown; N. J. C. Smith. 

~, Student 

G. Burgess. 

nial 

From Graduates to Associate Members 
L. J. Lambourne; M. J. Inston; J. M. 
Barber. 


ROCHESTER SECTION 
As Graduate 


A. C. Towlson. 


SHEFFIELD SECTION 
As Associate Members 
K. H. Sutherland; K. Swann; F. G. Varah 
As Graduate 
M. D. Baxter. 


SHREWSBURY SECTION 


Transfer 
From Student to Graduate 
P. G. Hibber 


SOUTHAMPTON SECTION 


Transfer 
From Student to Graduat 
J. N. Stevens. 





SOUTH AFRICA SECTION 
As Associate Members 
G. T. W. Wingrove; P. W. Tyler. 
As Associate 
A. W. Liell-Cock. 
As Graduates 
H. L. Aucamp; S. K. Mukerjee; R. D 
Rehr. 


SOUTH ESSEX SECTION 
As Associate Members 
R. L. Clarke; V. A. J. Gifford. 
As Graduates 


G. D. Swabey; J. D. Lovett; G. Williams. 


om Students 
R. 


, C. Parish. 
Transfers 
Seams Giaiaaie ‘te ee 
D. A. Paterson; bres J. Bennett. 








SWANSEA SECTION 

As Member 

S. Dowling. 
As Graduate 

E. J. Harry. 
As Student 

P. P. Edwards. 
Transfers 
From Graduate to Associate Member 

. M. G. Evans. 

From Student to Graduat 

V. J. Borsden. 





SYDNEY SECTION 


As Member 
R. S. Thompson. 
As Associate Member 
J. H. P. Austin. 
a. Graduates 
W. Eldridge; M. M. Rudolph. 


Bowdon; A. C. W. Maxwell; 


As Students 
K. Boyd; A. E. Inglis; R. Whetton; 
L. Reynolds. 

Transfer 

From Associate M 
J. F. Wilkie. 





TEES-SIDE SECTION 


As Associate Member 
J Carr. 


WESTERN SECTION 


a Associate Member 


Ham. 
As Associate 
P. Bradley. 


As Students 
. A. Sturgess; B. C. F. Serjent. 
Transfers 
From Associate Members to Members 
J. E. Morris; J. Glennie. 
From Graduate to Associate Member 
E. R. S. Marrs. 
rom Student to 
R. B. A. Dyer. 


— 





WOLVERHAMPTON SECTION 


As Members 
A. H. Mcllreath; N. Walker; J. C 
Abberley. 
As Associate Member 
J. A. Abrahams 
As Graduates 
D. S. Minocha; S. C. Humphreys; J. B 
Green; J. H. Allen; A. Humpage; 
B. R. W. Fowler; T. Grange. 
As pean 
. J. Weston. 
waeiee 
From Associate 
A. S. Sault. 
From Graduates to Associate Members 
G. Washbrook; A. F. Poole. 
From Students to Gr 
B Jones; J. D. Alton; P. J. Forrest; 
B. Timmis; A. A. Allen; R. L. Richards. 


uM h M h 





to 





WORCESTER SECTION 


As Student 
R. G. Hewitt. 

Transfers 

From Associate s to Members 
J. Morris; R. D. Turner. 

From Graduate to Associate Member 
K. R. Matthews. 

From Student to Graduate 
N. O. Rose. 





NO SECTION 


As Members 
A. W. Crombie; J. S. P. Phillips. 
As Associate Members 
N. Steiner; S. H. Shah; G. Z. Khan 
As Graduate 
R. B. C. Elliott. 
As Student 
Ngai. 
Transfers 
From Graduate to Associate Member 
J. D. Wiseman. 
From Students to Graduates 
D. J. Dallaway; G. S. Grewal. 











MEMBERS TRAVELLING OVERSEAS 


United Kingdom members of the Institution are always welcome guests to overseas 
Sections and the Secretary of the Institution will be pleased to provide letters of 
introduction to any United Kingdom members visiting other parts of the 


Commonwealth. 





Journal Contents 


Volume 40, 1961 


January 


The 1960 Sir Alfred Herbert Paper 


“ The Doctor in Industry—Factory Medical Ser- 


vices’ by Ronald E. Lane, C.B.E., M.D.(Lond), 
M.Sc.(Manchester), F.R.C.P., F.R.S.H.(Hon.), 
D.1.H.(Hon.) : we 5 “ae 5 
Report and Discussion 
Cranfield Symposium 
“Computers and Production” 
An Interim Report by D. E. Greene, A.M.I. 


Prod.E., A.M.B.I.M. at! 
“The Production and Performance of Metrological 
Diffraction Gratings”? by V. W. Stanley, B.Sc., 


and R. G. N. Hall, A.M.I.Mech.E. 

Joint Discussion - 

** Quality and Its Relationship to the "Design 
Function’ by I. R. Smith, M.I.Prod.E. os 


Correspondence 

The Annual Dinner, 
Annual Awards : 

Report of the Meeting of Council, 
1960 , ‘ 

Elections and Transfers 

Institution Notes 

Diary for 1961 

News of Members ... 

New British Standards 6 bits 

Notice of Annual General Meeting, 1961 — 

Minutes of Annual General Meeting, 28th omni 
1960 

Report on Election ‘of Members to Council... 

Report of Council, 1st July, 1959—30th June, 
1960 ; ate ee ee Be 


"1960, and ’ Presentation of 


I, 27th October, 


February 
The 1960 James N. Kirby Paper 


“ Universities as Factories? ” bes Dr. J. A. Matheson, 
M.B.E. , 
Brighton Conference 
“Modern Trends in the Manipulation of Metals ” 
by Dr. D. F. en Wh. es M.I.Mech.E 
M.1.Prod.E. 
Cranfield Symposium 
“The Applications of Control Systems to Jobbing 
and Batch Production” by J. H. Pull 
“The Application of Control Systems to Quantity 
Production—Inspection Control” by R. L. 
Blades _ Ks son $d 
Joint Discussion 
“Economics of Cutting Processes 
M.1.Prod.E. : 
Discussion. 
South-East Regional Award Paper 
“The Principles and Practice of Torque Loading ” 
by J. M. Sharman, M.A., G.I.Mech.E., Grad. 
I.Prod.E. 
PERA Newsletter... 
New British Standards 
Institution Notes 
News of Members... ss 
Hazleton Memorial Library- 


Ke "by . Cherry, 


Additions 
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Page 


1 


77 


83 


99 


114 
116 


122 
132 


139 
155 
156 
157 
158 
159 


March 


Cranfield Symposium 


“The Introduction of Numerically-Controlled 
Machine Tools” by Professor G. A. Whitfield, 
Discussion 


Brighton Conference 

“Cold Extrusion of Ferrous and Non-Ferrous Mat- 
erials ”’ by R. Tilsley, M.I.Mech.E., M.I.Prod.E., 
and F. Howard, A.M.I.Mech.E. ' 

“ Close-to-Form and Close Tolerance Forgings ” by 
E. W. Peel 

“Spline and Thread Rolling ” 
A.M.I.Mech.E.  . A 

“The Process of Explosive Forming ‘of Metal ” by 
W. .S. Hollis, Ph.D., B.Sc., A.F.R.AeS., 
M.I.Prod.E. “ 

“Quality in the Mass Production Field” ‘by E. 


by ‘John “Arnold, 


Summerscales ‘ 
New British Standards 
News of Members 
Diary for 1961 


April 
A Progress Report, 1951-1961 by W. F. S. Wood- 


ford, Institution Secretary 
The 1961 Lord Sempill Paper 
“The World’s Future Transport Requirements ”’ by 
Sir Percy Hunting, cine: M.Inst.Pet. 
Discussion... : sti — ss 
Brighton Conference 
“Experimental Investigation of the Extrusion of 
Metals” by H. Ll. D. Pugh, B.Sc., F.Inst.P., 
F.I.M., and M. I. Watkins, B.Sc., A.Inst.P. 
“Basic Features of the Cold Forging Process ”’ by 
A. M. Cooper, B.Sc., A.M.I.Prod. E. 
Report of Meeting of Council, 26th h January, 1961 
Elections and Transfers : 
Institution Notes 
Diary for 1961 
News of Members ... 
Hazleton Memorial Library—Additions 


May 


“Management of. Managers” by 
5 7 B.Sc. (Eng. ), Wh. Sch., 
M.I.Mech.E., M.I.Prod.E. 
Brighton Conference 
“ Pressure Economy” by Melvin D. Verson is 
“ Pressure Forging of Steel Shafts” by Robert Speck, 


J. D. Pearson, 
F.R.Ae.S., 


A.M.1I.Prod.E. 
“ The Fluid-Form Process ” by Hugo Miller 
“Developments in Dimensional Accuracy ” by K. J. 


Hume, B.Sc., M.I.Mech.E., M.I.Prod.E. 

“ The Effective. Diameter of a Parallel Screw 
Thread” by L. W. Nickols, B.Sc.(Eng.), 
M.1.Mech.E., M.1.Prod.E 


“Quality on the Shop Floor ” by | Ss. W. ’ Nixon, 
M.Sc., M.I.Prod.E. 
PERA Newsletter 


Page 


161 
169 


176 
197 
207 


216 


226 
229 
230 
232 


233 


237 
250 


256 


283 
297 
300 
302 
303 
304 
306 


309 
314 


321 
325 


336 


344 


352 
354 
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Correspondence ‘ ae 

Materials ——, Group. (London Section) Re- 
port of Works Visit i 

Council Nominations, 1961- 1962 . 

News of Members 

Diary for 1961 si ats 

Hazleton Memorial Library— -Additions ... 


June 


“International Productivity Co-operation in the 
Future” by W. F. S. Woodford ‘eae 
“Education for Industrial Engineering” by R. 
Mishra, M.Sc.(Eng.)(Birm.), M.1.Prod.E., M.1.E., 
Member 1.U.C.Delft. © ; 
“Changes in Technical Education ” by WwW. G. 
Ainslie, M.A., B.Sc., M.I.Prod.E me aes 
Brighton Conference 
“Formation of Rifling in Small Arms Barrels by a 
Precision Forging Process’? by L. R. Beesly, 
M.I.Mech.E., M.1.Prod.E. iY 4a 
“ Tube-in-Strip and Associated Products ” by A. A. 
Blanco, B.Sc.(Hons. )Eng. .. A.M.1.Mech.E. 
“ Hot Extrusion ” by R. C , 
Discussion Group ogy - 
“ Quality Control—An Introduction for the Small 
Company ” by T. F. saatiesatal ai 
Institution Notes - 
News of Members 
Diary for 1961 Ne 
New British Standards 


July 
The 1960 George Bray Memorial Lecture 
“ The Protective Treatment of Metals Against Cor- 
rosion” by H. Silman, B.Sc., F.R.I.C., F.1.M., 
M.1.Chem.E. : ces i ny 
Discussion re ae era ui 
“Contract Planning ‘in the Building and Civil 
Engineering Industries” by E. W. Spencer ... 
“Radioisotopes in Production Engineering” by 
W. G. Busbridge 
“Some re of Apprentice and General Train- 
ing” by C. Jones, A.M.I.Prod.E. RF - 
PERA Newsletter 
Materials Handling Group Discuss Town Planning 
New British Standards 
The Principal Officers, 1961-1962 
Report of Meeting of Gouneil__27th h April, 1961... 
Elections and Transfers 
Institution Notes 
Diary 1961-1962 
News of Members 
“* Lost”? Members 
List of Members removed ‘by Council for Non- 
Payment of Subscriptions hi ; 
Hazleton Memorial Library—Additions ted 


August 


“The Effect of National Character on Production 
Methods ” by E. P. Ward, M.A., A.M.I.Mech.E. 
“Models in Machine Tool Design” by R. H. 
Thornley, M.Sc.Tech., G.I.Mech.E., Grad. 
I.Prod.E. ae a 
“The Design and Development ‘of the Rotary 
Compressor” by Frank B. Coombes, M.I.Prod.E. 
“‘Computers—Retrospect and d_ Prospect _ * G. M. 
Davis, M.A. He 
Institution Notes 
News of Members 
Diary for 1961 ae 
Hazleton Memorial ‘Library —Additions 


September 


The 1961 Viscount Nuffield Paper 
“Some Human Aspects of ame a 
by Sir Willis Jackson, F.R.S. . 
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363 
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371 
379 


382 
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401 
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520 
542 
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Report and Discussion .. 

“ Plastics in Engineering ” by A. j. ‘J. Moulam.. 

“Modern Techniques in Plastics Moulding” by 
J. L. Riley, B.A., B.Sc. 

“ Crystal Filaments’ by W. Ss. Hollis, Ph.D., B.Sc., 
A.F.R.Ae.S., M.1.Prod.E. 

“The Grinding and Setting of Tangential Roller 
Box Tools” by G. B. Booth, A.M.I.Prod.E. 
“Efficient Utilisation of Materials—An Answer to 

the Export Challenge” by Basil H. Dyson, 
F.B.I.M., M.I.Mech.E., M.1.Prod.E. .. 
Production. Engineering in Peru—-A "Report by 
R. N. Marland, M.I.Mech. E., M.I.Prod.E. 
‘“* Automation—Men and Money ”—A Report of the 
B.C.A.C. Conference at Harrogate. : 
-_— Study Group for Road diana Materials 
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THREAD ROLLING 
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TORQUE LOADING — Bolts. 

Sharman, J. M. The principles and practice of torque 
loading. Feb., p. 139. 

TRACER TECHNIQUES 
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the relief of STRESS... 


What a relief when your products go into an Efco 
annealing furnace! Precise heat treatment 
followed by controlled cooling—just what the 
metallurgist ordered for removing the strains and 
stresses caused by manufacturing processes. 

For the relief of stress take an Efco furnace, a 
box furnace, a bell furnace, a pit-pot furnace, a batch 
or continuous furnace, a controlled atmosphere or 
vacuum furnace, an annealing or bright annealing 
furnace—a robust furnace for continual operation. 
For all types of annealing furnaces 


put the stress on Efco..eee 


|—EFCO The Furnace Experts 


Gi) eFco FURNACES LIMITED 


QUEENS ROAD, WEYBRIDGE, SURREY * Weybridge 389] 
Associated with Electro-Chemical Engineering Co. Ltd, 
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RIGHT FROM THE WORD ‘GO’... 


... the DT4 compressor looks after itself 


Here's a compressor you can install—and then forget about. Suit- 
able for 24 hours a day continuous operation. 

The DT4 delivers 565 cfm, and is a fully air-cooled, short-stroke, 
two-stage machine. Weighing 2,200 Ib, it occupies 30-50°, less 
space than most compressors of similar capacity. No special base 
is needed, it can be fitted with a frame mounting and rubber feet, 
thus enabling it to be moved from place to place. The DT4’s com- 
pact design allows easy passage through mine shafts, drifts and 
similar places. It is an ideal compressor for mining and contracting 
work. 


Important Space Savings 

The economy in space offered by the Atlas Copco DT4is convincingly demonstrated 
by the silhouette of a DT4 (shown right) superimposed on the outline of a 
conventional compressor of equal capacity. 


For further information on the DT4, write for a copy of leaflet E1208. It is readily 
available from your local Atlas Copco branch or from the address below. 


ATLAS COPCO (GREAT BRITAIN) LIMITED 

Maylands Avenue, Hemel Hempstead, Herts. Tel: Boxmoor 6040 

Sales andservicedepots: LONDON - BRISTOL - CARDIFF - LICHFIELD - LEEDS 
MANCHESTER - NEWCASTLE: GLASGOW - BELFAST - DUBLIN 


Mtlas Copco 
eee 


puts compressed air 
to work forthe world 
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Rat Bip NN 55 oeadsseanasas-vopranskdvasincunesecneepenseaeeen Leeds 
BPI boca ckcxcudsvenssunastoudkounciensectunes Leicester 
ee NO chs unvdccscacéasvacpsenenanssannuicesiubasereNes Lincoln 
ED ViicscdyshchagnpsGasenenboonnncdtoseneooteee Liverpool 
Bee REN scaciiiwsis an csrennadscaumesenssseubovesaeewceGkee London 
PN 565 one vnsnkvenntsbaswociorssavnsceseehase keene Luton 
DREN  wccsicnsnessncsnchcnnsercsnewesenee ee Manchester 
WU RMU. ccavassnssearnsaoeccanek Birmingham Graduate 
SN 8 cbcncnunrinccsevedneensdunercaseowice Coventry Graduate 
EIR ash xe nana vestuanesawesenvenatentameee Leeds Graduate 
Bt MMM cssbassencasuciuvsntasenveesen Liverpool Graduate 
RENE. vaccaGinsersscasesesnecinuninduc tite London Graduate 
eee ee Luton Graduate 


nT I, Manchester Graduate 


SECTION CHAIRMEN 


Be AN NNN 5. Colsisccenivaawamecbinoa te onentet Melbourne 
Be, Hele MINE: c's cnc teuinincd ns amuceinn cava analauted Rep ieena ks Montreal 
Sir William Scott, O.B.E., J.P. ...... Newcastle upon Tyne 
eee OS ee eer ne New Zealand 
eee III oii Givn wdc pion sda aeaieaarria anaeas Northern Ireland 
Ni. Oo NEIL on oy ccanabiowe naeas sacauhuigaasaneesenaue Norwich 
5 eM MEER cas 60b eso b ene cosaeueenaay poles Kexs Nottingham 
Be Sa NMED os uu ciasvendbeneowaneecenesnemeeoeaneenans Oxford 
aE See ean er ermine er eeren Peterborough 
Pe PRN Foiciechc 5 ciara LeclawuaxiswennesiepconuaseaNeeelteneas Preston 
Re oo ener er ee rene ere Reading 
Bes. EIEND © v ccpawiweasioiunhenonsdvneiamusamesseereens Rochester 
eae NIN onc 'nshcnseWanidenon tay eneedno eens ee Gaiae eocaneee Sheffield 
SE UMIEIS c 0's ics ins Ov gree’ Ravles pened pdakbaeo nc ineaeeninds Shrewsbury 
Be AO URS ss i cinis nena ccawvesenenvcneWncnabieeencoeere South Africa 
Re NNN oa ciao 05 Cbs ave ngsinocoea Renn eeoe coekadneeens Southampton 
Bent BEEN ocivin sbivcinsion cearcenainsewenteeenesvonane South Essex 
Oi CUMIN xin daidiissantaSesinvictwieeenekerivnweainaesans Stoke-on-Trent 
I ns ahodaciclsieceuawsnaeanoaesanwenteraxevnas Swansea 
DNs Aap MOMEROTN ms Sieiictiiacdawaoisees a tencAeleaeainaied ten Soe tun she Ge Sydney 
PORN sehr oc ha visekidcas cua dposencueccsviaweaces Tees-Side 
Ree, EIEN 5 salsa vcud sinc ncenensicnStanenaueTaeeaseeRen Western 
Wy i MIE fa isd coeoacaana tier esecann cas eent Wolverhampton 
Bie i EI cians cas vawientanicranens cen coneaviecwaroncee Worcester 


GRADUATE SECTION CHAIRMEN 


Bi SER OTEON | 55 50sec snaps sasinavenan Melbourne Graduate 
, gC Bae! SSR Rene Newcastle upon Tyne Graduate 

Pekan easniseunasneincbins sete Rochester Graduate 
BRAG ONT 225 ccinis osln cig ioncnamaesswe seks Sheffield Graduate 
BR PRR 8 5 se 0a05 csdasBaageaesoiwasncaleces Western Graduate 
EV, ORDER: siadiccxasSvackesncnse Wolverhampton Graduate 
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The Production Engineer 


Component size: 
3” dia. x 23” 


Material: hard steel 
Wheel: Sixty grit al. oxide 


Stock removal: 
0.004" to 0.005" 


Grinding Time: 
75 seconds 


Surface finish: 
0.4 micro-inch €.L.A. 


Maximum grinding length:— 
9” (228 mm) or 18” (457 mm) 
Work centre height:—3\}” (82 mm) 


The nuclear age demand for increased output, ~ 
higher accuracy and superfine finish is now success- 
fully met with the introduction of the KLGG 
Gauge Grinder. 

The technical information given in the inset pro- 
vides factual proof of this competitively priced 
machine’s potential employing normal production 
methods and without a specialist operator. 


full details on request to:— 


NEWALL GROUP SALES LTD 


PETERBOROUGH TEL: 3227/8/9 OR KEIGHLEY TEL: 4294 
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“Electrify” 
production 
with 
Taveler-jaut-1m @)r-Vaalelarer— 























Commutators for electric motors are trued withdiamond 
tools — the only means of guaranteeing sufficient 
accuracy. It’s the same story in almost every industry. 
Only diamond tools cut, grind, and polish with the speed 
and precision required today. 

To find out if diamond abrasives, diamond tools, or 
diamond impregnated wheels can help you in your 





problem, please get in touch with the Industrial Diamond 
Information Bureau. This Bureau is backed by the 
world’s largest laboratory devoted to diamond tech- 
nology — The Diamond Research Laboratory in 
Johannesburg. 

For information and advice, without obligation, please 
write to the address below. 


The Industrial Diamond Information Bureau 


2, CHARTERHOUSE STREET, (DEPT. 8), LONDON, E.C.1. 
TELEPHONE: FLEET STREET 7157 










































REGIONAL HONORARY SECRETARIES 


East & West eg aT D. B. Verity Northern Ireland ... os P. L. McIlwraith 
Eastern... ves A. B. Brook—Colchester Scotland ... aa ene D. S. Nicol 
5151 (Business) ; 
Midlands ... a eee . A. C. Turner South Eastern J. Aikman 
North Midlands ... eae D. S. Townsend Southern axe “as J. W. Taylor 
Northern ... ove eee C. E. Darlington South Western ... was A. Eustace 
North Western... ove J. P. Speakman Wales eee P. H. F. Burton 
SECTION HONORARY SECRETARIES 
AUSTRALIA 


H. M. Coombes, 11 Elmo Avenue, Westbourne Park, Adelaide, Australia. 


Adelaide (South Australia) ... 
. G. Jones, 13 Laburnum Street, Brighton, S.5, Victoria, Australia. 


Melbourne (Victoria,Australia ) 
Melbourne Graduate viagieaanen 
Australia) . E. Robert, 18 Rosaline Avenue, Mount Waverley, Victoria, Australia. 
Sydney (New South Wales) K. G. Slorach, 98 Church Street, Castle Hill, New South Wales, Australia. 


Qa pe 


CANADA 


Brooksbank, 4805, Millette, Pierrefonds, Province of Quebec, Canada. 
. M. Hand, 18 Rintella Court, Scarborough, Ontario, Canada. 


Quebec 


Toronto 


> 


INDIA 


Bangalore’... sae wae A. R. Iyer, Dy. General Manager, Hindustan Machine Tools Ltd., Jalahalli P.O., 
Bangalore, 13. 
1, H. de Sousa, Churchgate House, 32 Veer Nariman Road, Fort, Bombay, India. 


Bombay 
1. K. Haldar, Asst. Director General, Ordnance Factories, 6 Esplanade East, Calcutta, 1 


Caleutta 


elo 


NEW ZEALAND 


New Zealand one ee A. F. Noutch, H. Beaney (Senior) Ltd., 398-406 Great North Road, Grey Lynn, W.2, 
Auckland, New Zealand 


SOUTH AFRICA 


Aitken, 209-211 Pharmacy House, 80 Jorissen Street, Johannesburg, P.O. Box. 10837, 
South Africa. 


> 


South Africa 


UNITED KINGDOM 


Birmingham ... sie er W. Silberbach, 45 Bagnell Road, Kings Heath, Birmingham, 14—-VIC 5241-2 (Business 
HIG 4862 (Private) 


Cardiff A. E. Haynes. c/o A. B. Metal Products Ltd., Abercynon, Glamorgan—Abercynon 331 
(Business) 

Cornwall mre exe een F. G. Hawke, 3 Bellevue Terrace, East Hill, Tuckingmill, Camborne, Cornwall—-Camborne 
3491 (Private) 

Coventry ee aes “es R. L. Aston, Lanchester College of Technology Coventry, Priory Street, Coventry. 

Derby owe eee eee W. F. Radford, 15 Sherwood Avenue, Chaddesden, Derby—Derby 42424 Ext. 137 

' (Business) 
Doncaster... Pr ees G. R. Wimpenny 16 Tickhill Square, Denaby Main, Doncaster. 
Dundee wae eee “ee A. J. Fraser, 51 Fintry Drive, Dundee. 


Edinburgh... wee eee D. A. Bowm: in, The Scottish Council (Dev. and Ind.), 1 Castle Street, Edinburgh 
Caledonian 7911 (Business) 
Glasgow ove oe eee D. S. Nicol, 35 Manse Road, Bearsden, Glasgow. 


Gloucester eee A. Emery, 3 Radnor Road, Hatherley, Cheltenham. 

Halifax & Huddersfield ove D. B. Verity, Kendoon, 168 Roils Head Road, Norton Tower, Halifax, Yorks. 

Ipswich & ne eee D. G. Petch, “ Valandon ”, 231 Berghott Road, Colchester, Essex. 

Leeds eee J. Keightley, 42 Kingsley Avenue, Adel, Leeds, 16. 

Leicester & District . ove J. A. Stovin, 14 Queens Drive, Leicester Forest East, Leicester. 

Lincoln eee H. Wright, 101 Longdales Road, Lincoln—Lincoln 21241 (Business) Lincoln 27462 


(Private) 


Liverpool S. Bateman, 17 Brooklet Road, Heswall Hills, Wirral, Cheshire. 
London C. F. Weide, Vickers-Armstrongs (Engineers) Ltd., Crayford Works, Crayford, Kent. 
Luton J. F. W. Galyer, Luton College of Further Education, Park Square, Luton, Bedfordshire. 
Manchester J. P. Speakman, 223 Douglas Road, Atherton, near Manchester—Trafford Park 2431 
Ext. 888 (Business) Atherton 538 (Private) 
Newcastle upon Tyne L. R. Douglass, Gateshead Technical College, Durham Road, Gateshead, Co. Durham. 
Northern Ireland P. L. MclIlwraith, 25 Ward Avenue, Bangor, Co. Down—-Bangor (County Down) 5896 
Norwich ‘ V. Crowther, 2 Willow Lane, Norwich, Norfolk. 
nd Nottingham ... K. Liquorish, 28 Mona Street, Beeston, Nottingham—Nottingham 25-4831 (Business) 
Nottingham 25-6315 (Private) 
he . ete ' 
sh- Oxford see see eee K. F. Watson, 30 Stanway Road, Headington, Oxford. 
in Peterborough | vee N. Holmes, “ Arncliffe”, 11 Mary Armyn Road, Orton Longueville, Peterborough 
Peterborough 67474 (Business) 
se Preston M. A. Goody, 1 Langdale Crescent, Ribbleton, Preston, Lancashire. 
Reading . . P. J. Smallbone, “ Maryfield””, Darlington Road, Basingstoke, Hants. 
Rochester & District W. G. Clements, 11 Charing Road, Gillingham, Kent. 
Sheffield tee W. Edwards, 2 Wollaton Drive, Bradway, Sheffield. 
Shrewsbury W. M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury—Shrewsbury 51544 (Business) 


Shrewsbury 4880 (Private) 











Southampton 


South Essex ... 
Stoke-on-Trent 
Swansea 
Tees-Side 
Western 
Wolverhampton 
Worcester 


UNITED KINGDOM — continued 


R. C. C, Wadey, White Lodge, Holly Road, Ashurst, Southampton—Southampton 75533 
(Business). 

E. R. Easman, 4 Onslow Close, Chingford, E.4—Seven Kings 3456 (Business) 

W. Elliott, 1 Longview Avenue, Alsager, Stoke-on-Trent. 

C. L. Clarke, 11 Alder Road, Cimla, Neath, South Wales. 

T. Young, 47 The Headlands, Marske-by-the-Sea, York—Redcar 3609 (Private) 

A. Eustace, 19 Ferndale Road, Northville, Bristol, 7—Bristol 693871 Ext. 243 (Business) 

I. R. Jones, ‘ Shalimar ”’, Clive Road, Pattingham, Wolverhampton. 

R. Wheeler, Old Farm House, 7 Parish Hill, Bournheath, near Bromsgrove, Worcestershire. 


CORRESPONDING MEMBER IN MALTA 


L. Walmsley, B.I.M Ltd., Marsa Industrial Estate, Malta, G.C. 
CORRESPONDING MEMBER IN MIDDLE EAST 


J. Merkine, 15 Sha’anan Street, Ramat Gan, Israel. 


CORRESPONDING MEMBER IN RANGOON 


J. T. Foster, Office of the Principal, Regional Marine Diesel Training Centre, 
Dalla Dockyard, Inland Water Transport Board, Phayre Street, Rangoon, Burma. 


CORRESPONDING MEMBER IN FEDERATION OF RHODESIA AND NYASALAND 
R. P. W. Curtis, Copper Belt Technical Foundation, Chingola, Northern Rhodesia. 


Birmingham ... 


Cardiff 
Coventry 
Leeds 
Liverpool 


London 
Luton 


Manchester ... 


Newcastle upon Tyne 


Rochester & District 


Sheffield 


Western 


Wolverhampton 


GRADUATE SECTION HONORARY SECRETARIES 


A. Parkinson, 64 Wychall Road, Northfield, Birmingham, 31-—East 2051 (Business) Priory 
4073 (Private) 

T. E. Morgan, 11 Heol, Fawr, Nelson, Glamorgan. 

N. A. Martin, 2 Home Farm Crescent, Whitnash, Leamington Spa. 

B. Noble, “Lane side”, 25 Intake Lane, Batley, Yorks.—Leeds 637991 (Business) 

T. Drysdale, “ Stoneleigh’, 2 Livingston Drive South, Liverpool, 17—-Hunts Cross 2121 
Ext. 46 (Business) 

B. W. Jenney, 58 Langdale Gardens, Perivale, Middlesex. 

D, A. Slough, 41 Felix Avenue, Luton, Bedfordshire—Luton 2440 Ext. 286 (Business) 
Luton 286 (Private) 

J. R. Ellis, 50 Avonlea Road, Sale, Cheshire. 

J. D. Rennison, 26 Kells Gardens, Low Fell, Gateshead, 9, Co. Durham—Low Fell 7-7721 
(Private) Hebburn 382441 Ext. 137 (Business) 

D. M. Samson, 123 York Road, Maidstone, Kent. 

P. Brown, 21 Rowan Tree Dell, Totley, Sheffield—Sheffield 23038 (Business) Sheffield 
365984 (Private) 

J. Russell, 1 Beaufort Road, Clifton, Bristol—Bristol 693871 Ext. 390 (Business) Bristol 
33437 (Private) 

R. Wise, 52 Pargeter Street, Walsall, Staffs. 


LOUGHBOROUGH COLLEGE STUDENT SECTION 
Chairman: 


A. K. Bird, c/o 8 Shannon Square, Lane Head, Burnley, Lancs. 


Honorary Secretary: 


J. B. Carmichael, Hazlerigg Hall, Ashby Road, Loughborough, Leics. 


MATERIALS HANDLING GROUP 


Chairman: 


H. Bond, Midland Electric Manufacturing Co. Ltd., Reddings Lane, Tyseley, Birmingham, 11. 


Secretary: 


S. Horwood, Assistant Education and Technical Officer, 10 Chesterfield Street, Mayfair, 


London, W.1. 
EDUCATION DISCUSSION GROUPS 


London Centre 


Chairman: 


G. R. Spurdle, “ Kenholme”, 110 Feltham Road, Ashford, Middlesex. 


Honorary Secretary: 


D. R. C. Holmes, 35 Sandringham Drive, Ashford, Middlesex. 


Midland Centre 


Chairman: 


W. L. Jackson, Senior Lecturer in Production Engineering, Chance Technical College, Smethwick 





N. Ward, 88 Sutton Oak Road, Streetly, Sutton Coldfield. 


Honorary Secretary: 
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More than £1,360 
saved in a year 
at J. Blakeborough 
& Sons Limited 














THE MONEY THAT MANAGEMENTS SAVE THROUGH MOB/L ECONOMY SERVICE 


TAKING POSITIVE ACTION to cut maintenance and lubrication costs, 
J. Blakeborough & Sons Ltd. world-famous valve manufacturers, 
consulted the experts—Mobil. After accepting their recommenda- 
tions,andapplying the correct lubrication programme, Blakeborough 
found that they had made direct savings of over £1,360. Indirect 
savings were estimated at a further £2,100. 


World-wide experience of industrial lubrication 

This example of the value of Mobil Economy Service is typical ofmany 
that could be cited from almost every industrial area of the world. 
In all these areas, the world-wide Mobil organization is applying 
more than 90 years’ experience to the cutting of lubrication and 
maintenance costs. 


One plan to meet all lubrication needs 

The value of Mobil Economy Service is the value of expert knowledge 
methodically applied: it is a matter of assessing all the lubrication 
needs of a business collectively; considering how they can best be 
met with the fewest different lubricants in the smallest quantities; 
and making sure that everyone concerned knows how to use the 
lubricants to the best effect with the absolute minimum of work. 
The astonishingly large savings that are often achieved are the 
measure of the experience and skill that Mobil bring to the con- 
sideration of every industrial lubrication problem. 


Moet 


MOBIL OIL COMPANY LIMITED - CAXTON HOUSE- WESTMINSTER-LONDON 8.W.1 ECONOMY, SERVICE 
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SPECIAL 


TOOLING LAYOUT No. 15 


SCREWED RING No. 7 TURRET LATHE STEEL TUBE 
Code Word : COVHYRO (SP) All Tungsten Carbide 


Special Headstock with Spindle having Cutting Tools. 
4§” dia. Bore and Fitted with 15” — 3-Jaw Tudor Chuck. 


Machined all over. 


Floor to Floor Time : 














1 min. 45 secs. Note :— Time for cutting external and internal threads simultaneously (7 cuts) 25 seconds. 
Tool position Spindle | Max. Cutting Speed | Feed 
DESCRIPTION OF OPERATION Hex. | Cross- Speed | Feet | Metres | Cuts |. mj/m. 
Turret | slide R.P.M. per min. | per min. | per inch per rev. 
1. Feed tube to stop and close chuck -| 1 — — | — — — — 
2. Knee turn 3}” dia., bore, face end | 
and chamfer *‘A’’ and ‘‘B”’ = | 2 — 683 627 191 134 | -19 
3. Back chamfer bore - 3 — 683 | 560 170 Hand | Hand 
4. Cut threads3}”and33" dias. x 14¢. pai. i. | | 
Whit. form, right hand Y “— - — |S.T.1; 683 | 627 191 - -- 
5. Part off - -| — |S.T.2| 683 | 627 191 Hand | Hand 












































*‘PRELECTOR’ TURRET LATHES Stock Tools, 
Combination Turret with capacities “ , Toolholders, Chucks 
Lathes to 35 in. swing over be and Accessories 
with Preselective for Capstan and & of @) LT D 









speed-changing. 14 in. to 2} in. *D-S* Turret Lathes. 


DOUBLE-SLIDE* SELLY OAK, BIRMINGHAM 29 








Capstan Lathes 
for heavier 
accurate work 


Phone : Selly Oak | 13! 








When replying to advertisements please mention The Production Engineer 
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INDUCTION 
HEATING 
EQUIPMENT 


| 





GENERAL 
PURPOSE 
FURNACES 





CONTINUOUS 
CARBO- 
NITRIDING 
FURNACES 


GAS 
CARBURISING 
EQUIPMENT 


fi 


EH 


Every heat-treatment requirement of modern industry is met by the very wide 
range of Wild-Barfield equipment. 


Over 40 years’ specialist experience of building electric furnaces to the highest 
standards of workmanship has placed Wild-Barfield in the unique position of 


being able to offer an unparalleled service both in research and manufacture. 


ELECTRIC FURNACES 
FOR ALL HEAT-TREATMENT PURPOSES 
Backed by 40 years’ specialist experience 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATE ORD-BY-PASS, WATFORD, HERTS. Phone: Watford 2609] (8 lines) Grams : Elecfurn, Watford 
we89 





inecr 
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Multi-drilling 


DESIGNEX (COVENTRY) LIMITED, EXHALL WORKS, 


MEMBER OF THE DOWTY GROUP OF COMPANIES 


Standardised ! 


COVENTRY 





A57 


Rdicsh 


Multi-Drill 
Head Standards 


@ Simplify design 
@ Save drawing 
_ Office time 


@ Reduce possibility 
oferrors 


@ Cut cost of 
manufacture 


@ Speed up tooling 
programmes 





the MaFedS reference 


contains com- 
prehensive information 
or designing multi-drill 
heads. 











PHONE BEDWORTH 2081 














The Production Engineer 





= 
= 
= 
= 
= 
SS SS 
= 


in 


A process of controlled working which 


converts a cold steel slug into a useful article. 


UP TO 95°/. MATERIAL USAGE 


An unusually high proportion of the initial 
blank is usefully employed and close toler- 
ances can be held. Economic advantage 
over other methods results from material 


savings and decreased machining costs. 


The heavy cold working imparts the 
strength of a heat treated steel to low car- 
bon steel whilst the excellent grain flow 
closely following the finished contour, and 
the smooth surface finish, show to marked 


advantage under conditions of fatigue. 


Forgings and Presswork Ltd are now 
equipped to produce a wide range of cold 
extruded steel parts and would welcome 
the opportunity to apply their specialized 


knowledge to your products. 
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The Motor Car Propeller Shaft Flange shown above (left), 
was formerly made from Heat Treated EN8 steel. It is now 
produced from low carbon steel whose properties after 
extrusion (right) are equal to those of the EN8. 
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The pattern of flow lines in an extrusion (illustrated above) 
follows the external contour closely and is superior even to 
that of a forging where generous machining allowances are 
usual and really deep piercing is impossible. 


Vas 
Wd 


FORGINGS & PRESSWORK LIMITED 


Birch Road, Witton, Birmingham,6& - Tel: Birmingham East 1262-7 - Grams: Birforge, Birmingham 
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LATHES 


HIGH QUALITY MACHINE TOOLS AVAILABLE 
IN A WIDE RANGE OF STANDARD TYPES 
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These Lathes are of up-to-date design with adequate power and 
rigidity together with ranges of feeds and speeds that allow full 
use to be made of carbide tooling as well as heavy duty cutting 
with high speed steel tools. 







\ 
\ 





The large illustration shows a “C” type, Series 60 lathe which 
has eighteen spindle speeds through gearing and a further 
nine fast speeds through a belt drive direct onto the 
spindle. This lathe is available with swing over bed 2 ft. 9 in., 
3 ft. 3in. or 3 ft. in. and capacity between centres 7 ft. 6in., 
9 ft. Oin. or 10 ft. 6in. respectively. It is an exceptionally robust 
machine capable of using up to 50 h.p. 


























Other Swift Centre Lathes and Roll Turning Lathes are available 
for a wide range of applications and in capacities up to 72 in. 
swing over bed and any bed length. Copy Turning equipment can 
be supplied if required for your production. 


\ 
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range you have in mind. 


GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 


cattails Member of the Asquith Machine Tool Corporation 


Sales and Service for the British Isles 


Write today for full details of Swift Lathes in the capacity 


DRUMMOND -ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 











KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 






When replying to advertisements please mention The Production Engineer 
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No need for additional 
machines and extra floor space 


DIMENSION 
INDICATORS 


* Reduce stoppages 
for measurement 
after each cut. 


* Increase machine 
utilisation and 
output. 


* Reduce setting 
errors. 


* Direct readings of workpiece 
dimensions give greater speed and 
accuracy. 


Full technical details on request 


English Numbering Machines Ltd. | 


Dept. 3K - QUEENSWAY - ENFIELD - MIDDX - HOWard 2611 (5 lines) - Grams: Numgravco, Enfield 





td. 


Enfield © 


























THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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TUFNOL 
SIGNS 
OF THE 
TIMES 


Vole-sign of Tufnol 


Those people born under the sign of the Vole 
burrow their way to the top of their profession to 
become chief purchasing officers, chief engi- 
neers, chief draughtsmen and chief designers. 
Vole men are specialists in their field of country 
and know exactly what they want. Vole men are 
perfectionists. They yearn for one material that 
combines the properties of many—a material 
that is strong yet light and hard wearing, resis- 
tant to corrosion and a good electrical insulator. 
They expect this ideal material to resist deterior- 
ation in storage, to machine easily with ordinary 
tools, and to be available in sheets, tubes, rods, 


TUFNOL 


(REGD TRADE MARK) 


angles and channels. Many Vole men have 
already ferreted out this remarkable material— 
“VOLE” brand Tufnol. They have also discover- 
ed that Tufnol is available in eleven other brands, 
each with pre-determined properties. 

All brands of Tufnol are laminated plastics, 
each formulated to satisfy specific requirements. 
lf your birthday falls between January 1st and 
December 31st, this could be your lucky week— 
the week you discovered Tufnol. 

‘Phone or write to your local Tufnol Branch 
Office, and we predict that you will thank your 
lucky stars. 


Tufnol Limited, 
Perry Barr, Birmingham 22B 
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FOR BRITAING 
AIRCRAFT 
GEVELOPMENT | 





SNOW 


surface 
grinding 
machines | 


Precise accuracy, co-ordinated with a high degree of overall finish, 

are features exclusive to the complete range of ‘Snow’ surface grinding machines, 
The illustration shows a PP96/54 Precision Surface Grinder 

with Swivelling Wheelhead installed at the Royal Aircraft Establishment, Bedford. 
It is used for grinding aerodynamic shapes for tests in Wind Tunnels. 

The models are produced to very closely toleranced dimensions 

and an extremely high finish is absolutely essential. 

Model P.P. is available in capacities from 72” x 36” x 18” to 192” x 54” x 54”. 


SNOW & CO. LTD. Machine Tool Makers. 
Stanley Street, Sheffield, 3. Telephone 22272 


DRUMMOND-ASQUITH LTD. World Wide Distributors 


KING EDWARD HOUSE, NEW STREET, BIRMINGHAM. Telephone Midland 3431. Also at LONDON. Telephone Trafalgar 7224 
and GLASGOW Telephone Central 0922. EXPORT DIVISION: HALIFAX HOUSE, STRAND, W.C.2. Telephone Trafalgar 7224, 











A64 The Production Engineer 


Ou, Miraclo 


STEPHENS 


rac 










If you require a top performance lightweight 
flexible belt that won’t slip, has enormous strength 
and elasticity with virtually no stretch, and with 
the grip that only chrome leather can give, then 
you need a MIRACLO nylon-core belt. 


FREE Send for this new |2 
page colour brochure 400 
which fully explains in word 
and picture the Miraclo Nylon- 
Core Belt — the Belt that 
performs miracles. 


STEPHENS BELTING CO., LTD. IRA STEPHENS LTD. 
SNOW HILL -: BIRMINGHAM 4 ASHTON-UNDER-LYNE 





INTERCHANGEABLE 


RATCHET 


awkwartl 
nu { ln 


tial to speed and ease of ~~ 

installation and servicing work. , 

e Supplied as a handy and compact kit, . 

° Leytool offer a comprehensive range of 7 " 
bas] / sockets, a reversible ratchet spanner, a 4” driver 

. and an extension piece for long reach—all made 


of hardened chrome alloy steel ... plus a strong 
metal container. 























Write for illustrated brochure of complete range of “‘Leytools,”’ 


LEYTONSTONE JIG & TOOL CO. LTD. tevtoor works, crownurst rb., HOLLINGBURY 


Also at LEYTON, LONDON LEYtonstone 5022/3/4 ESTATE Nr. BRIGHTON, SUSSEX. — ‘Phone: BRIGHTON 5701! 
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Someone once said ; 
‘* Money is like time — 
use it or lose it-! ”’ 
That goes for us piece-workers too. 
Give us the chance to earn more 


by producing more, and we pay 


dividends. 


Companies investing in a realistic plant 
replacement policy find their reward in 
higher consistent output, keen and contented 
workpeople, and bigger profits. 


When the machines in question are boring 
mills as popular as the Webster & Bennett, 
they are prepared to order well in advance. 
This is one of the reasons why we can seldom 
offer machines for early delivery. 


Ought you to see about a replacement order 
now ? 








Ss an m0 0 oo oma 
WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 


When replying to advertisements please mention The Production Engineer 
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In search o f 
THE RIGHT SOLUTION 


| 















OR the efficient cleaning and degreasing 
ri of every known metal and alloy there 1s 
an “S:A.C.” specific. For treatment in circum- 
stances complicated by unusual conditions—the 
answer can be found by the “S_A.C.” technicians. 
Consultation with “SA.C.” is the shortest, most 
economical way of finding the right solution 
for your metal cleaning problems. We have 
the equipment of today —the experience of 


many years, 








SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS +» CENTRAL AVENUE + WEST MOLESEY + SURREY 
Telepbone: Molesey 4484 (5 lines) Telegrams: Sunanticor, East Molesey 


Manufacturers of 


STRIPALENE * FERROCLENE + ALOCLENE * FERROMEDE «+ BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
| RRS cRNA oe ees cron cyan NS A cots een a 
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makes 
wires 
into 


cables 


ale 
L,Y 





e ABRASION PROTECTION—for wires, hoses, tubing and cables 
e RE-USABLE—a plus feature in repairs and modifications 

e ATTRACTIVE—makes neat, compact wire bundles 

TAKE-OFF S—at any point along wire bundle 

MOISTURE FREE—construction prevents trapping of moisture 


e COLOUR—can be colour coded for circuit identification 


e 3 SIZES—for bundles of 74” to 4” diameter 
e MATERIALS—available in Polyethylene, Nylon and Teflon 





: . f SPIRAL 
ANOTHER A-MP ‘FIRST’... | TUBING 


Write for brochure giving full details of SPIRAP materials and performance 
AIRCRAFT-MARINE PRODUCTS (GREAT BRITAIN) LTD 





Head Office: Dept. 33 AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.1 
TRADE MARK Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX 
* Trade Mark of SOUTH AFRICA; DISTRIBUTOR; E. S. MOWAT & SONS (PTY) LTD. $1-57 MILNE STREET, P.O, BOX 437. DURBAN, NATAL, SOUTH AFRICA 
AMP Incorporated U.S.A. ASSOCIATED COMPANIES IN: U,S.A., AUSTRALIA, CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN AND MEXICO. 


API192 
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Sparking time: 


THIS PEDAL PAD FORGING DIE took 3} hours to make on the new GKN Spark Machine, 
Model B1. How long would it have taken by other methods ? 


When you’ve worked it out, consider the GKN Spark Machine. /t is faster, more 
accurate, more versatile, more compact and better designed than any other machine of 
its kind, yet both installation and running costs are low. 

The GKN Spark Machine was designed by the GKN Group Research Laboratory. 
Not only is it backed by all the Laboratory’s technical resources, but every user of 
the GKN spark machine can count on regular visits from the makers’ technical 
representative to ensure that he gets the most from his machine. 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN 
Spark Machine is something it will pay you to know about. Ask our sales agents for 
an illustrated brochure on the GKN Spark Machine (Models B1 & B2). Ask them now. 


WELSH METAL INDUSTRIES LTD., 


Wl) MW WJ WM-/| TWVWT-qM;qqeqeqMmMmMnMC C@@—' HE Ly YH bYff)3}4 y Caerphilly, Glamorganshire. 
j Sales Agents U.K. 
T h &j Ké4 N S k M h ' y M.C. Layton Limited, Abbey Wharf, 
e p ar ac | n e Y Mount Pleasant, Alperton, Wembley, Middx. 
DESIGNED BY THE GKN GROUP RESEARCH LABORATORY 7, Rudkin & Riley Limited, 
Cyprus Road, Aylestone, Leicester. 


wd ~=« §\fred Herbert Ltd., P.O. Box 18, 
MMCC/M@@0. —Yy Wa + Red Lane Works, Coventry. 
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SURFACE GAUGES 


VEE BLOCKS 


WRENCH 
ADJUSTABLE 


PIN VICES 


Ce ee 
eas a ciate re me er eomreass 


AUTOMATIC 
SCRIBERS J CENTRE PUNCH 









work to fine limits 


with 





‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 








UXE2 
When replying to advertisements please mention The Production Engineer 
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Horse-donde 


claims a dictionary definition 


of ‘plain, robust sense’ 


... but the dictionary offers 


little help in defining 


Know-how 


which might be described 
as ‘horse-sense allied to 


experience’ 


Radio Times Hulton Picture Library 


IN MORE THAN FIFTY YEARS 
as manufacturers of electric motor control gear, 


Allen West & Co Ltd have developed a 


specialist ‘know-how’, backed by intensive 


programmes of testing and research. 


For all industrial, traction, and marine applications, 


ALLEN WEST 


the acknowledged symbol of service and reliability is 


ALLEN WEST & CO LTD BRIGHTON ENGLAND : Telephone: Brighton 66666 - Telegrams: Control, Brighton 


Engineers and Manufacturers of Electric Motor Contro! Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA AGENCIES THROUGHOUT THE WORLD 














The DRY-HONER.. 
. preserves the mould contour—does not erode } The rubber moulds illustrated 
. is completely dry in operation—no solvents or liquids ‘ have been cleaned 
. eliminates time loss in re-heating to curing temperature in the 
. increases number of cures between cleaning operations VACU-BLAST 
. attains an ‘‘as new” finish DRY-HONER 


WELLCROFT ROAD : SLOUGH -: BUCKS « Telephone: SLOUGH 24507/9. 
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‘Allenite’ 


Tungsten Carbide 
Bile) el-1o mm Meole)l_m-lale mm mio) 


The research which Edgar Allen have put into their manufacture of 
Stag ‘Allenite’ tungsten carbide cutting materials, including the 
addition of special elements to modify and improve their character- 
istics, has resulted in a range which gives outstanding performances 
in high-speed production with long tool life between grinds. 


A complete range of standard tool tips has been evolved which our 
experience indicates as best meeting users’ requirements; full 
particulars given in Publication 58K. In addition we are always 
willing to quote for special types to customers’ own drawings—some 
of these are shown in the illustration above. 


10 different grades of Stag ‘Allenite’ are made to meet applications 
which include cutting, percussive drilling, wear and abrasion 
resistance, chemical inertness, etc. We are at all times willing to 
advise, as care in choosing the right grade ensures the best possible 
results in machining steels, cast iron, non-ferrous metals, plastics, 
glass, etc. 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD 9 
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*Allenite’’ 
PLOWRAKE and PLOWCAST Tools 


PLOWRAKE 
for planing steel 


Users everywhere report 
exceptional performances with 
this special shape of Allenite tipped 
tool, developed expressly for planing steel. 
Particularly successful with intermittent 
cutting so often encountered in this 

class of machining. 





PLOWCAST 

for planing cast iron. 

The success of Plowrake tools in planing steel led to a demand for 
similar tools for planing cast iron. Plowcast tools will stand up 
better than any in planing cast iron, especially with interrupted 
cutting or on machines not in the best of condition. 





. ETD71/PE 

To EDGAR ALLEN & CO. LIMITED, SHEFFIELD 9. 8 
@ Please post Stag ‘‘Allenite’’ booklet to:— 4 
See Se RI eR OC ee gE renee 1 
Se IN 5 1h a xs Ghdbs Winns siadnla nds Nigel si rh thas 1 
PL Re 
ge ADDRESS... esses eeeses es eteteeetetetitseesenees 4 
PTTTTiCLCirrircrtitit ttt. 
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Ford clutch pressure plate turned, 
bored, faced and handled 
automatically in 36 seconds! 


Ryder 


does it this way... 


Ford use the standard RYDER 
No. 8 VERTICALAUTO with double 
auto-handling to produce two 
components per cycle. Here isa 
system that gets right to the 
heart of higher overheads, pro- 
viding the production scope of 
special equipment on a standard 
machine. 


RYDER VERTICALAUTOS suit- 
ably adapted for automatic 
handling can cut your produc- 
tion costs too. 








THOMAS RYDER & SON LIMITED, 
TURNER BRIDGE WORKS, 
BOLTON, ENGLAND. 


See adil (ef a about automatics and auto-handling 


When replying to advertisements please mention The Production Engineer 
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help 
yourselves... 


Machine Toots 
Seen to @itinit 


experience 
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Renault proved in their own factories the efficiency 

and economy of Renault machine tools. Whilst Renault 
design and build complete machines to specific 
requirements an additional help yourself service is 
available. Other manufacturers have helped themselves 
by using Renault machine tools and taking 

advantage of Renault experience. 

You can help yourself with Renault machine tools... 
and help yourself to Renault experience ...a 

technical advisory service is freely available. 

Delivery times can be halved when the customer orders 
the requisite Renault bases, centre tables, columns 

and electro-mechanical heads, and provides 

his own tooling, jigs and fixtures. 

A technical service is available, for design 

and final assembly of machines. 








Electro-mechanical 
head. 
Range 1} to 15 h.p. 





Bhi to 
, a 








Centre table 




















Combined base with centre table 
































5 ft. base 





























1} h.p. mist lubricated electro-mechanical 
head on a combined base 
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HELP YOURSELF by helping yourselves to 
RENAULT EXPERIENCE 


RENAULT MACHINE TOOLS (U.K.) LTD 


SHREWSBURY - Telephone: Shrewsbury 52317 
(a wholly-owned subsidiary of Regie Nationale des Usines RENAULT) 


P6597 
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- INDUSTRIAL MOLYSLIP by MONKS @& CRANE LTD. 
(Sole Industrial Distributors) 


Molyslip is a product of THE SLIP GROUP OF COMPANIES, 34 Great St. Helens, London, E.C.3. Tel: AVEnue 1636. Telex: 23755 


Technical literature on request from: MONKS & CRANE LIMITED, HEAD OFFICE: GARRETTS GREEN LANE, BIRMINGHAM, 33, STECHFORD 405! and branches ot: 
LONDON: 204/206 WEST END LANE, LONDON, N.W.6. HAMPSTEAD 9624 - MANCHESTER: 8 WILMSLOW RD., MANCHESTER |4. RUSHOLME 6224 « GLASGOW: 
6/8 POSSIL RD., GLASGOW, C.4. DOUGLAS 601! * NEWCASTLE-ON-TYNE: 23 DEAN ST., NEWCASTLE-ON-TYNE I. NEWCASTLE 29773 «+ LEEDS: 52 
WELLINGTON ST., LEEDS |. LEEDS 33086 - BRISTOL: 9 STOKES CROFT, BRISTOL |. BRISTOL 294331 - BELFAST: 26 ANTRIM RD., BELFAST i4. BELFAST 74€4i4 
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PRECISION 
CHAINS 


«.. because they 

go on and on and on. 

You'll find them on all types of 

equipment after 20 or even 30 years’ 
continuous use—still working perfectly. 

That's the measure of Morse quality—the result 
of continuous research and development 

by one of the largest chain-making 
organisations in the world— 


MORSE CHAIN DIVISION © BORG-WARNER LIMITED 
LETCHWORTH ° HERTS * TEL: LETCHWORTH 2170 


Manufacturers of Automatic Transmissions, Torque Converters, 
One Way Clutches, Morse Chains and Hartcliffe Chains 
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See 


Value for money ? 
Check these points 


With so many important features designed 
to get the utmost out of your cutting tools, 
these heavy duty, precision built milling 
machines offer more value for money than 
any other miller of comparable weight and 
performance. Check the vital points of the 
3HG and 4HG and see for yourself. 


ADCOCK & SHIPLEY LTD 


P.O. Box 22. Ash Street, Leicester 
Telephone: Leicester 24154 
Telegrams and Cables: Adcock, Leicester 








pa Se he SS te 


~<a 5 8 








SHG 4HG 














\ 
Horse Power 15 25 
Weight 4; tons |well over 6 tons 
Table size 60x 14” 7272 1" 
Knee width 19” 25" 
Spindle bearings 5 5 


Positive backlash eliminator 

Suitable for tungsten carbide milling 
Suitable for high rake milling 

Duplicated controls and locks front and rear 


Every final drive gear bigger 


got vemdetamettaccaslarebahvas 





Infinitely variable feeds 4”“—64” per minute 
Hardened table screw 
Automatic slide and screw lubrication 


24 speeds from 23 to 1250 r.p.m. 


Built-in fly wheel 







for maximum production 
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the SMART & BROWN 


CAPSTAN LATHE 


LRST turret slide 


Maximum dead length collet capacity 11/16 
Centre height 4 
Spindle bore to turret face (max.) ioe 
Spindle nose 29/32’ 


QUICK-CHANGE GEARBOX available 





ONE OF BRITAIN’S FINE LATHES 


CWP screw operated cut-off slide 


Smart & Brown (machine tools) Ltd. 
25 MANCHESTER SQUARE - LONDON - w.i 
Telephone’ WELbeck 7941-5 Cables Smartool, Wesdo, Londor 


MAKERS OF PULTRA MICRO LATHES AND GRINDING MACHINES 
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The Pultra Capstan Lathe 

is available in 50, 70 and 90mm. 
centre heights and can also be supplied 
as Toolroom, General Purpose and 
Production models. 

Lathes can be equipped to your 
requirements from the standard units. 


PULTRA LIMITED 


f slide 25 MANCHESTER SQUARE -. LONDON :- W.1. 
Telephone: WELbeck 7941-5 Cables: Smartool, Wesdo, London 





NRP3582 
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NOW- 
POLYSLIP 1M ‘DRY’ BEARINGS 


in a wide range of standard sizes 





POLYSLIP-—a new approach to the ‘dry 
bearing’ problem 

Polyslip 1M Dry Bearings are designed for 
high duty without lubrication of any sort. 
They are intended for those applications 
where other lubricants are undesirable or 
unsuitable. 


What are Polyslip 1M Dry Bearings? 
Bearings made from sintered bronze, im- 
pregnated with P.T.F.E. (Polytetrafluoroethy- 
lene) and additives at the working surface. 


Why P.T.F.E. and Bronze? 

Because this combination gives an excellent 
bearing material, the P.T.F.E. and additives 
providing low friction and low wear rate 





while the bronze provides a strong, heat- What are the applications? 
conducting matrix Where oil and grease lubricants are unacceptable. 

Where shafts are required to run in liquids such as water, petrol, solvents. 
What forms are available ? Where dust is a problem * Where oil and grease can cause contamination. 
Cylindrical, plain or flanged-self-aligning- Where maintenance may be ata minimum: Where temperatures are abnormal. 


Where ‘static’ is a problem * Where ‘slip-stick' motion must be avoided. 
thrust washers. 


Our Technical Department will be glad to discuss the suitability 


: ? 
What Sizes? of Polyslip 1M Dry Bearings to your applications. 


From 0-1” to 3” bore. Standard sizes facilitate 
quicker delivery. Write for a designer's brochure giving properties, performance 
data, and dimensions. 


=leo)m 4-) @ I § sounD Brook sEARiNos LTD - 


Member of the Birfield Group 


PeARiIN G&G & 


Trent Valley Trading Estate, Lichfield, Staffs. 
Telephone: Lichfield 2027-8 Telegrams: Boundless, Lichfield 
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CUT HERE 


Electrical Aids in Industry — Data Sheet 
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Load Factor Improvement 


Most industrial electricity tariffs consist of a 
fixed charge based on the maximum demand for 
electricity by the works and a running charge 
for each unit (kWh) of electricity used. Broadly 
speaking, the fixed charge covers the capital cost 
of generating, transmitting and distributing equip- 
ment for the particular demand and the running 
charge covers the cost of generating the units. 


Thus, if the factory maximum demand is reduced 
for the same level of consumption or is held constant 
for an increased consumption, the cost per unit will 
be reduced. This is termed improving the * load 
factor ’: load factor being defined as the ratio of the 
number of units supplied during a given period to 
the number of units that would have been supplied 
had the maximum demand been maintained through- 
Out the period; it is usually expressed as a percentage. 
Some ways in which load factor can be improved are: 


SUPERVISION AND CONTROL 
OF MAXIMUM DEMAND 


A maximum-demand alarm gives a warning when 
the maximum demand is about to be exceeded. One 
of the simplest devices has two warning contacts, but, 
as a useful addition, an auxiliary relay can be sup- 
plied so that non-essential load can be tripped 
automatically. 


PENALTY ZONE 4 \ PENALTY ZONE 
? 


TRIP CUTS OUT HERE \ 















APPROACHING 
PENALTY ZONE 








» WARKING LINE 
\ 


\ 


WARNING ALARM SOUNDS — 


Loao—> 





Time —> 





The Load Limiter, an automatic device, meets the 
requirements of medium and large consumers who 
wish not only to control their system loading to some 
target maximum but also to improve the load factor 
in order to increase the overall economy of the plant. 


EXAMPLES OF REDUCTION IN 
MAXIMUM DEMAND 
Broadly speaking, loads which contain some storage 


element can be transferred from on-peak to off-peak 
times. Examples are: charging electric batteries used 


in industrial trucks and road vehicles; pumping loads 
in drainage schemes; water pumping in quarries, 
gravel pits and other open-air workings; large cold- 
storage warehouses; ice-making factories in which 
cost of power is a sufficiently large item of the opera- 
ting expense to make a reduced charge acceptable. 


Many processes at times of peak demand can, 
under controlled conditions, tolerate a temporary 
reduction, or even cessation, of supply without any 
serious effect on the product. With electro-chemical 
processes such as in the manufacture of hydrogen 
peroxide no difficulty arises from periodic interrup- 
tions at short or even no notice. 

In a plastics factory the management arranged for 
dies to be switched on by time switches one after 
another early Monday morning so at the beginning of 
work all dies had reached theiroperating temperatures. 
Previously they were switched on more or less simul- 
taneously by hand when work started, resulting in an 
abnormally high demand. 

In a certain chemical works compressed air is used 
for blowing out containers for plastic material. The 
nature of this operation is such that the consumption 
of air is spasmodic and irregular. The demand- 
recording meter in this works showed that the 
18-kilowatt motor driving the air compressor was 
frequently cutting in on top of the factory load, thus 
incurring a higher maximum-demand charge. In 
this case all that was necessary was to ensure that the 
air receiver only required charging at night-time or at 
other off-peak times. It was found that the existing 
receiver had such a small capacity that the pump had 
to operate to recharge it almost every time the 
blowing operation took place. This small receiver was 
therefore replaced by a receiver of large enough 
capacity to maintain the blowing requirements over 
the peak periods without further charging. 


EXAMPLES OF INCREASED CONSUMPTION 
FOR THE SAME MAXIMUM DEMAND 


Often when the requirements of a factory are studied 
it is found that there are additional processes for 
which electro-heat can economically be employed 
because furnaces or other equipment can be arranged 
to be switched off or to take a reduced load during 
periods of peak demand. A sheet metal foundry with 
an early morning peak found that it would be an 
economical proposition to use an infra-red oven 
switched on after the peak period had passed because 
such ovens are ready for use in a few minutes. The 
possibilities of electric space heating in this respect 
are dealt with in Data Sheets 18 and 19. 





For further information, get in touch with your Elec- 
tricity Board or write direct to the Electrical Development 
Association, 2 Savoy Hill, London, W.C.2. Telephone: 
TEMple Bar 9434. 


Excellent reference books are available on electricity 
and productivity (8/6 each, or 9/- post free) —* Higher 
Industrial Production with Electricity’ is an example. 

E.D.A. also have available on free loan in the United 


Kingdom a series of films on the industrial uses of 
electricity. Ask for a catalogue. 
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For full details of the range of 15 sizes 
write for Publication No. UK/60/290 





ESSEX QUERD type “D” 


Universal 
can be supplied fitted with neoprene 
rubber covers to ensure the complete 
retention of oil or grease and to 
prevent the ingress of dust and grit to 
the working surfaces. 


Joints 





- 
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Years ahead in design, the new Bridges 
7}” Power Saw is the tool for which every crafts- 
man has been waiting. Lighter, more comfortable 
to use, safer, it’s the first portable power saw to 
be double insulated. No other Portable saw has so 
much power or so many BIG features. 


UNIQUE SPLITTER KNIFE 


For ‘dead-eye’ accuracy and ease of use. Also acts 
as safety device. The knife rises and falls with depth 
of cutting setting. 


With NEONIC SAFETY 
PORTABLE 


E’’ POWER 


4 SAW 


DOUBLE INSULATED CARTRIDGE MOTOR 
Gives more power for its size... greater resistance 
to overloading . . . far longer working life. Air jet 
clears sawdust from blade and marker. 


EXCLUSIVE TORQUE CLUTCH 

Protects motor against jams. If blade stalls, it allows 
motor to run at reduced speed until swiched off or 
blade pressure is released. 


NEONIC SAFETY EYE 


Indicates that saw is earthed and correctly wired 
to the mains. An important safeguard to the user. 
All these features plus depth of cut and bevel 
adjustment up to 45°, make Bridges 74” Power Saw 
a better, far more profitable tool to use by boosting 
production and giving safer, easier operation. Right 
through it is a Power Saw you can rely on. Selection 
of Saw Blades available for Rip and Cross Cut, 
Planing and Mitering, etc. 


S. N. BRIDGES & COMPANY LIMITED, YORK ROAD, BATTERSEA, LONDON, S.W.11 
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TELEPHONE: SUNBURY-ON-THAMES 600 - GRAMS & CABLES: TEDDEQUIP, SUNBURY-ON-THAMES + TELEX: 2-2742 TEDDCONTSNBURY 
1396 
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A PROVED COST SAVER 


A typical example of how Norgren MICRO-FOG 
Lubrication has lowered bearing temperatures as 
much as 50°F. and reduced oil consumption by 
66%. A Norgren MICRO-FOG Lubricator creates 
a fog of extremely fine particles of oil that can 
be distributed through low pressure air lines to 
satisfy all lubrication needs on the machine. 
MICRO-FOG eliminates sumps, pumps oil filters 
and high pressure piping, provides a big cut in 
equipment requirements, needs fewer oil scals and 
reduces costly maintenance and downtime. 





ECONOMIES YOU GET WITH NORGREN Full details from 
Automatic and continuous lu}rication. Hand Cc . A . N oO R G R E N LT ’ 


oiling eliminated. Lubricant consumption 


eliminated Helps keep work area cleaner. Telephone; Shipston-on-Stour 676 (3 lines) 














THIS MACHINE DOES THE WORK OF 4. 


TAKES UP THE SPACE OF 1 


°* PUNCHING 

* SECTION CROPPING 
* PLATE SLITTING 

* NOTCHING 


THE 


DK ercue 4 1n 1 


Mutri-Purpose Macuine 


Send for Brochure (W) 


Made in several sizes, these, robust machines with 
recent improvements in design are an invaluable 
asset to constructors in STEEL. 


A new range of Guillotines of modern design will 
shortly be available. Full particulars on request. 


DIKERGUE MACHINE TOOLS LIMITED 


WEST GORTON, MANCHESTER, 12, ENGLAND Telephone EASt 2771 
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'S) Silicones in Engineering 





THE LATEST FROM (1S) 


This new booklet gives you numerous examples of how MS Silicones are being used in engineering and 
allied industries—case histories, production techniques and a wide range of illustrations from current 


industrial practice where MS Silicones have cut manufacturing and design costs,as well as improving 


operational reliability. 


MS Silicones offer you this 
unique combination of properties 


Resistance to extremes of temperature 
Water repellency 
Chemical inertness 
Excellent electrical properties 
| Adhesion resistance 


Send for ‘SILICONES IN ENGINEERING’ 
—you'll find things in this booklet you'll 
want to know more about 


Write for ‘MS News’ 
— it contains the latest news about all MS products 


(MS)MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd. and Dow Corning Corporation) 
first in British Silicones 68 Knightsbridge, London, SW1 Telephone Knightsbridge 7801 
Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries 
@®eeeeoeeoeeaeoeoeeeeoeeeee @ € 


@ Please send me: 
1. acopy of ‘Silicones in Engineering’ CJ 
2. acopy of the latest ‘MS News’ 

(and put me on the mailing list) (] 


Company .......... 


RI i. ihc a z es ©) 
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Where precision surface 
hardening is required, with 
little dimensional change, 
and exact repetition of 
treatment is needed to 
maintain regular quality in 
bulk quantities, think of 
Radio Frequency Hardening and 
think of Flame Hardeners Ltd. 
first. Our considerable 
experience, special equipment 
and specialist knowledge are 
yours for the asking. Call us 
in from the start. We can save 
you a lot of trouble — maybe 
cost, too. 








mate 





<J 


Flame 
Hardeners Ltd. 


Everywhere in the British Isles served from: 


SHORTER WORKS, BAILEY LANE, 
SHEFFIELD, 1. Telephone: Sheffield 21627 
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AUSTIN GET INTO TOP GEAR 


wire CREED 


This 2-tunnel Induction Furnace of special GWB design 
heats manganese-molybdenum billets ready for rolling 
and forging operations at The Austin Motor Company’s 
works at Birmingham. Chosen for its rapid heating (up to 
1250°C), compactness and cool, clean working, the furnace 
is doing twice the work of three former oil-fired furnaces. 
The billets—each of which makes a pair of connecting 
rods—are loaded by pneumatic interlocked pushers on 
a pre-set time cycle, into each of two coils alternately 
and discharged at a rate of one every 6.5—7 seconds. 


GWB Induction Furnaces offer many advantages where fast 
economical heating is required, and the improved working 
conditions lead to higher operator production performances. 





GD 


RESISTANCE 
FURNACES 


FURNACE DIVISION, G.W.B. FURNACES LIMITED 
DUDLEY - WORCESTERSHIRE - TEL. DUDLEY 55455 


ASSOCIATED WITH GIBBONS BROS. LIMITED AND 
WILD-BARFIELD ELECTRIC FURNACES LIMITED 
GWB/293A 
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Many hands make light work (0ld Saying) in theory. But in practice? 
In practice those extra hands need extra premises to do the work in, extra equipment to do 
the work with. Which means (as always) more and more money. Fortunately, money is what 
UDT is for. We can help industry expand premises, replace outworn equipment, develop in all 


directions. Can UDT give you a helping hand? Ask us and find out. 


UDT WELPS INDUSTRY VO WELP IyStellr 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED -:- $1 EASTCHEAP +- LONDON EC 3 


When replying to advertisements please mention The Production Engineer 








A88 





The Production 





This seems to be the case when one is responsible for the 
output from machine tools. Snags are here to be overcome. 
The fundamental difference is that some shops take longer 
to find out ‘the method’ than others. Basically, there are 
potential dangers in the short cut approach to a production 
hiatus. The overall assessment avoids new hazards and no 
one knows this better than an enlightened management. 
That old quip, brightening many an otherwise grim waiting 
room, about the time differential needed to achieve the 
difficult and the impossible still makes good horse sense. 


There’s a 

gremlin 

in every 
cut 


But it rather begs this question of self-criticism. Now just 
what do you expect of a cuttng fluid ? If you measure its 
contribution to machining efficiency in terms of cost per 
1,000 parts, in its self-effacing reliability and in 14°37% 
fewer visits to the toolroom, then you are more than half-way 
towards becoming a user of Fletcher Miller cutting fluids. 
Let us take the remaining few steps in concert, to become 
partners in production. Of course, you want the best cutting 
fluids so call in the experts. 





choose § FLETCHER MILLER 


FLETCHER MILLER 


L7S.; 


HYDE, CHESHIRE 


cutting fluids 


Telephone: HYDE 3471 (Slines) Telegrams: 


Engineer 





EMULSION, HYDE 


CF 137 





Air Pressure 
plus 
Toggle Action 
Combined 


MADE IN 
TWO MODELS 


nieliat Speetog 


REGD. © 
TRADE 
MARK 


AIR OPERATED 


Speed Tio. bs Lid 


oral HOUSE. GRESSE ST., LONDON W11. Mus 


eum 1039/1099. 





NRP 9073 
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Talk to Sykes about the VIOB... 


for medium 
batch production 








V10OB Vertical Gear Generators are 
available in Semi-Automatic models 
for the medium or large batch 
production of Internal or External 
gears. A pre-set cycle and interlocked 
hydraulic work clamping relieves the 
operator of all attention except for 
component loading. Automatic 
cutter ‘lift’ or ‘stop at top of stroke’ 
allows simple foolproof loading of 
Internal gears and permits optimum 
cutting speeds to be used. 

Infinitely variable speeds and feeds. 
Switch selected 1, 2 or 3 cut 
hydraulic Infeed. Autocycle, 
including rapid saddle traverse and 
adjustable drop-off point. Visual 
indication of progress of cycle. Sizing 
control switch for rapid checking 
after cutter change. Constant, pre-set, 
hydraulic Infeed, independent of 
component diameter. Adjustable 
off-set saddle for maximum feed rates. 
PLus ... Automation; by coupling 
into conveyor type system. 
Alternatively a number of machines 
can be linked into a continuous 
production line. 





If you would like to know more about 
the unique features of the 

VIOB Semi-Auto models, write for 

a copy of brochure P18/60. 








W. E. SYKES LIMITED . STAINES - MIDDLESEX - ENGLAND 
and associated companies: 
Sykes Tool Corporation Ltd., Windsor, Ontario, Canada. Sykes Machine & Gear Corporation, 
Detroit, Michigan, U.S.A. W. E. Sykes Ltd., Mascot, Sydney, NSW, Australia. 











.P 9073 
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Continuous recovery 


of cutting oil with 


Sharples 


< 
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SIMPLY FEED OILY SWAREF into the Sharples Ellerwerke Continuous Swarf 
Separator and separated dry swarf and recovered oil are discharged separately. This 
machine operates continuously and will handle very large quantities of swarf. 

PASS RECOVERED OIL through this Sharples Purifier to extract water, dirt and metal 
particles. Your cutting oil is then as good as new. 

Write for literature on treatment of swarf and cutting oil. 

DO YOU SMELT SWARF? Today’s smokeless zones make complete oil removal from 
the swarf essential. Specify the Sharples Ellerwerke with the detergent spray wash feature. 

















BROCKHOUSE 


MACHINE TOOL 
REBUILDING SERVICE 


Why not consult us about that one-time useful machine tool 





(BROCKHOUSE ) 


which is now standing idle? We have a comprehensive machine tool 
rebuilding service available for LATHES, AUTOMATICS, 





J. BROCKHOUSE & CO. LTD. 


Machine Tool Division 


ELMS WORKS - WOLVERHAMPTON 


Tel.: 23801 


MILLERS, SHAPERS, PRESSES and DIE CASTING MACHINES. 
Machines are completely stripped, parts replaced and when 
rebuilt carry our six months’ guarantee. 


SEND FOR DESCRIPTIVE LEAFLET. 
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CES, 


CHASER DIES 


= CESWb44. 


Specialists in Threading and Precision Measurement 


SOUTHFIELDS ROAD, DUNSTABLE, BEDS. TEL: DUNSTABLE 62422 


When replying to advertisements please mention The Production Engineer 
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Imagine the reduction in ner- 
vous tension amongst your 
employees when you reduce 
vertical vibration by 80%. 
Imagine the reduction in 
machine wear, too. Yet an 
80% reduction is_ perfectly 
feasible for many types of 
machinery with the Croid- 
Cooper method of installation, 
where the machine is simply 
stuck down on a felt base with 
a holding power of 50 Ibs to 
fhe square inch. May we 
send you details? 


THE CROID COOPER 
METHOD OF 
MACHINE FIXING 
DAMPS VIBRATION 


CROID 65 
MACHINE FIXING GLUE 


COOPERS 


COOPER & COMPANY (Birmingham) LIMITED 


Head Office and Works: 
BRYNMAWR, BRECONSHIRE 

Branch Office and Works: 
SEELEY’S ROAD, BIRMINGHAM 11 














TELEPHONE: 312 
TELEPHONE: VIC 5417 
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Martonair lead in every phase of 
applied pneumatics 





The most advanced range of 
equipment available to industry 








Martonair Limited 
Parkshot * Richmond ° Surrey 











i aa 
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RADIAL DRILLING 
MACHINES 








MODEL CE2: RADIAL DRILLING, BORING, TAPPING 
and STUDDING MACHINE. Four sizes: 5 ft., 6ft., 7 ft., 
8 ft.; 18 speeds; 15-850 r.p.m.; drills 34 in. from solid in 
mild steel, 3} in. in cast iron. 


Wide range of other models manufactured. 



































































































































FRED‘ TOWN & SONS LTD | "*".:."" 
* PHONE: HALIFAX 60373/4 
Makers of high-class Drilling Machines for 58 years. T 20 


When replying to advertisements please mention The Production Engineer 
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PRESS _ 
EQUIPMENT sg ; 


COIL REELS\™ 


for decoiling and 
rewinding 






We also manufacture : 





This wide range of coil reels includes 
free running and motorised models for 
coils up to 48” wide and _ 15,000 lbs. 
weight. Mandrel expansion can be hand 
or power operated 

Motorised machines have electric clutch 
and/or stepless variable speed control. 
Reels are available with lateral spindle 
adjustment, tensioning device, coil load- 
ing car equipment, and powered track , 
mounting. 


COIL CRADLES 
SCRAP AND STRIP 
CHOPPERS STRAIGHTENERS 












COIL CUT-UP 
LINES 











Hunters Vale, Birmingham 19 
PRESS EQUIPMENT LIMITED Telephone : Northern 4823 











rs 
——— HEAVY DUTY BORING. 
AND FACING LATHES 


The illustrations are of a Crowthorn 36 in. swing Boring and Facing | 
Lathe with, inset, detail of the automatic feed trip mechanism 


Features inchaiie: 





Heavy design for rigidity and accuracy. 
Square or hexagon turrets. 
Tailstock available if required | 
i—_- ity.gap 57 in. swing * 2] in. 

ith two removable gap pieces. 
30 in. swing model also available. 





Se ePr 


CROWTHORN ENGINEERING eae: | LIMES 
Makers of High Cl Machine Tools for over entur 
REDDISH . “$TOCKPORT ENGLAND 
Phone: STOCKPORT 7271-2-3 Grams: CROWTOOL, REDDISH 


CL99 
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ARCHDALE 


JAMES ARCHDALE & CO. LTD. 


BLACKPOLE WORKS WORCESTER 
Tel: Worcester 27081 (7 lines) 


Cramer ae steae 


Sole Selling Agents: ALFRED HERBERT LIMITED 
Tel: Coventry 89221 


™ Capacity, powtl a 


Nd producti 


MECHANICAL PRE-SELECT 
Kodtes 


At Brookes (Oldbury) Ltd., Birmingham, this ARCH- 
DALE radial with speeds that can be pre-selected at any 
time with the spindle running or stationary, ensures the 
fastest possible drilling rates on a wide range of work. 
We show the machine drilling holes 13” dia. by 54” deep, 
in hydraulic shear bodies. 

Capacity from solid in cast iron is up to 4" dia. There are 
sixteen speeds, from 15 to 1500 r.p.m., and 12 rates of 
feeds. Sizes are from 4 ft. to 8 ft. spindle radius 

Ask us to send you details of the complete range of 
ARCHDALE radials and heavy duty verticals 
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POSITIONAL DRILLING MACHINES 


e No Marking Out 
e No Drilling Jigs 


e Table Positional Accuracy 
to +001” 


e Fully Automatic 


e Tape or Dial 
Setting 


This machine will accurately position holes up to 2 in, diameter in steel. It eliminates 

all marking off as well as the necessity of using drilling fixtures. Once the tape has 

been punched —a relatively simple operation — exact repetitions of even the most Wadkin Positional Drilling 
complicated drilling jobs are guaranteed at any time. The price of this machine, Machine TCD1 


complete with positioning control system, compares favourably with a conventional 
Wadki 
—_—_<— 


drilling machine of the same capacity. Either single or multi-station turret heads can 
be fitted. May we send you more details ? 
Wadkin Ltd., Green Lane Works, Leicester. Telephone: 68151. London Office : 62-64 Brook Street, W.1. Telephone: MAYfair 7048 





PLASTIC 
* MOULDS 


y DIE CASTING 
TOOLS 


Machining 


Our mould design ser- 


* SPECIAL TOOLS 


vice is supported by 


full manufacturing ‘ 3 | : * PRESS TOOLS 


facilities both on the 


machine and on the ; ‘Y ™ 7 7 JIGS & 
| * FNTURES 


UNIVERSAL TOOLS LIMITED, TRAMWAY PATH, MITCHAM, SURREY. Tel: MiTcham 6111 
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‘RIBBAGK’ 
HAMMERING MACHINES 


For cold and hot forming of 
steel and non-ferrous metals 







Working diameter up to 13 inches 





TYPE RD 125 HHV 












Silent, 
Vibration free, 
wear resisting 
construction 


right 

TYPE RD 230 HH/Z 

*‘RIBBACK’ HAMMERING MACHINE 
WITH AUTOMATIC FEED 


below 
TYPE RU 40 





ft 


<A 


oy? 
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Usine de Wecker 
Sarl. Wecker/Luxembe. 


Represented by D.M.M. (Machinery) Ltd. 


Universal House, 60 Buckingham Palace Road, London S.W.1 
Tel. No. Sloane 0701 






Tube points, Steel Boiler Conical Constrictions Tube masts 
round or folded for Bottles Tube Tube reduced 
tube-drawing and shrunk 





When replying to advertisements please mention The Production Engineer 
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THE NEW 


Ce ee 


HOB SHARPENING MACHINE 


¥ 


ie ee eS ee 


PRECISION SET-UP ADJUSTMENTS 
WET OR DRY GRINDING 
ACCURATE INDEXING 

PRECISION BUILT-IN WHEEL DRESSER 


ADJUSTABLE HYDRAULIC TABLE SPEED 
AND STROKE 


AUTOMATIC FEED AND INDEX COUNTING 
* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been 
reached by any commercial sharpening equipment. 
Illustrated literature available on request. 


a 


COLMAN 


TRADE MARK 


+ + + & 


* 


BARBER & COLMAN LIMITED 
CHESHIRE 


BROOKLANDS SALE 
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& - WHY IS THE CHEAPER 


CUTTING OIL OR FLUID 
FREQUENTLY MORE EXPENSIVE ? 


Because it is usually more costly in use 
NEAT CUTTING OILS | 


BROACHING OILS 
GRINDING OILS 
TAPPING OILS 
HONING OILS 


SOLUBLE OILS 
(Emulsion types 
Translucent types ) 


DRAWING OILS 


HYDRAULIC OILS 
(Including 
Houghto-Safe 
Fire-resistant types) 


QUENCHING OILS 
TEMPERING OILS 
LUBRICATING 

OILS AND GREASES 


Metal cutting oils 


Informative literature 
is available on request 





An Oil or Cutting Fluid re- 
commended by Edgar Vaughan 
implies : 
Good finish 
Faster production rates 
Shorter machining times 
Fewer man-hours, mean- 
ing lower labour costs 
Economy in use 
Longer Tool life. 


Edgar Vaughan have a com- 
plete range of Cutting Oils 
and Fluids to meet the most 
exacting requirements for 


economic production, backed 
by over 60 years’ specialised 
experience in this field. Re- 
commendation and 
without obligation. 


Edgar 
Vaughan 


€ Co. Ltd. 


advice 





FIRST IN CUTTING COOLANTS 


EDGAR VAUGHAN & CO. LTD., LEGGE STREET, BIRMINGHAM 4 


Works and Depots at: Birmingham, Manchester, 
Liverpool, London (Southall), Bristol, Glasgow. 


@ In Association with the Houghton group of companies all over 


the world. 
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single or double-cutting heads 
non-metallic double vee ways 
exclusive helicone transmission 
square-locked throughout 
space-saver drive 

new knee with GRAY safety nut 
full double-length bed 

knee and rail counterbalance 
speed range, 30 - 300 ft./min. 
infinitely variable feed range 
height under rail, 30, 36 or 42” 
table widths, 30, 36 or 42” 
stroke lengths from 6 - 30 ft. 






The World's 
highest production small planer 
= it cuts in both directions 





With GRAY Universal Heads (optional) the Flying Scot cuts 
both ways. Heavy duty carbide roughing without losing its 
superb precision. A holder containing two opposed standard 
carbide tips is secured to a large spindle mounted in the slide. 
The spindle oscillates at the end of each stroke so that one tip 
rotates down into the cut position while the opposing tip rotates 
up and out of the work. 

Universal Heads in no way restrict the versatility of the Flying 
Scot as a conventional planer. 




















Manufactured and Distributed in U.K. by agreement with G. A. Gray Co., U.S.A. 






13 @ 9-8 58. Bb at. SP 1 OD: @ De | ha OR: Ue Oy ip DE 


GARANTOOLS HOUSE + PORTLAND ROAD + HOVE © SUSSEX Tel : Hove 47253 





Cables: Ceveatools (Telex) Hove 





LONDON - BIRMINGHAM - GLASGOW - MANCHESTER - BRISTOL NRP 3644 
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For easy, accurate 
production tests... 


WI LSON Sensitive and accurate as a precision balance 
, —the WILSON “ROCKWELL” hardness 
; tester insures the quality of your products 


and protects your good name as a 
{ole KWE LL C ; manufacturer. 


Durable as a machine tool — WILSON 
“ROCKWELL” hardness testers withstand 


means accuracy, 1 : severe daily use with a minimum of service 


requirements. 
A FULL WILSON LINE TO 
speed and 


MEET EVERY HARDNESS 


TESTING REQUIREMENT 
economy @ FULLY AUTOMATIC @ REGULAR 
@ SEMI-AUTOMATIC @ SPECIAL 


g nyushere @ SUPERFICIAL 


@ MICRO & MACRO HARDNESS TESTERS 
when Ua 


WILSON ROCKWELL 


tested 
you KNOW ila RIGHT 





GEORGE H. ALEXANDER MACHINERY LTD. 
82-84 COLESHILL STREET . BIRMINGHAM 4 
Telephone : AST Cross 3264 (7 lines) Telegrams : ‘VIKING’ BIRMINGHAM. 




























D CENTRED PER HOUR 





130 SHAFTS FACED AN 





Facing § off each end and drilling 
is centres in 23" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 


@ Turned finish on faces 








@ Eliminates subsequent facing down e ‘1 
























to centres or recentring g — ver, seanderd 
Faces 5” age take work 
We also manufacture Rotary Cam bed lengths 8" 72" ot 

and Profile Milling Machines, Short to 24 P ’ 


Thread Milling Machines, Multiple 
E G | £ R % G CO LTD Drilling Heads and Machines, Tapping 
N N E | . . Machines, Gear Tooth Rounding 


COVENTRY prone: covenrey se6ai aca Machine Tools for 
















diameter. 
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AB UA 


AND INCREASE 
PRODUCTIVITY 
by installing 
STONE-VAPOR 


steam-raising equipment 





Complete installation costs need 
only be a fraction of the cost 
of conventional boilers, boiler 
houses and associated equipment. 


Write for i/lustrated literature that describes the Stone- 
Vapor method of steam-raising. 








STONE-VAPOR | BOILERS 
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Faster production 
flows with this reliable 
high-speed counter 





2,000 counts a minute! 

That’s the kind of speed this 

counter revels in. It’s one of 

Tyer’s famous Perram Photo-Electric 
Counters—all of which now have 
fully-transistorised circuits, 

giving operating speeds far greater 
than ever before. Apply now 

for full information about 

this incomparable range. 


Yet another 
important achievement by 


YER 


TYER & COMPANY LIMITEC 
(Formerly P.A.M. Ltd.) 


PERRAM WORKS =: MERROW SIDING » GUILDFORD - SURREY 
TEL: GUILDFORD 2211 


Within the organisation of the Southern Areas Electric Corporation 


Est. 1851 


a ~ 
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For a 
precision 
finish, 
start with 
a Malcus! 


Ss 





Block bearings for the 
main spindle 


Compensated dressing 








and micrometer 
odjustment 


© 


Infinitely variable 
regulating wheel speed 











Easy adjustment of 
grinding wheel feed. 
Double contro! 





Maximum capacity 23” and 6’. 











MALCUS 
GENTRELESS GRINDERS 


MC.35 and MC.50 
With Precision Block Bearings 


AVAILABLE FOR EARLY DELIVERY 


Always Selsons for Machine Tools 


[he Selson Machine Tool Co. 
SUNBEAM ROAD, LONDON, WN.W.10 STANNINGLEY, Near LEEDS 
Telephone Eigar 4000 Telephone Pudsey 2241 
And at Kingsbury (Nr Tamworth) Mancheste 






| Bite 
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*"“Broomwade”’ works 24 ho 


Over 13 months ago, Messrs. Laycock Engineering Limited—the famous 
manufacturers of automobile components including the Laycock-de Norman- 
ville Overdrive—installed one of the latest “BROOMWADE” Type V500 Air 
Compressors at their Sheffield works. 

Driven by a direct coupled electric motor, thus occupying the minimum of 
floor space, this compressor of advanced design has operated with complete 
satisfaction 24 hours per day, for 5 days a week, including many weekends. 

The V type 90° arrangement of the Cylinders provides excellent running 
balance and this, coupled with the absence of vibration, enables the complete 
unit to be bolted to the factory floor without special foundations. 

Here, indeed, are valuable economies—COMPACTNESS, LOW IN- 
STALLATION and MAINTENANCE COSTS plus RELIABILITY. They pay 
off handsomely at Laycocks—they could do the same for you. 

Write today for full details. 














The “BROOMWADE” Type V500 
Two-Stage, Double-Acting Com- 
pressor installed at the Victoria 
Works of Messrs. Laycock Engineer- 
ing Ltd. Delivering 525 c.f.m. of free 
air at 100 p.s.i., this compact unit pro- 
vides a round-the-clock supply of 
compressed air for air chucking, air 
fixtures, clamping, indexing, operat- 
ing hand-held pneumatic tools, and 
air hoists. The compressed air supply 
is also used for mixing and agitating 
the neutralizing and pickling baths; 
for shot blasting; for metal and paint 
spraying; for air-cooling oil quench- 
ing baths; for clearing fumes; and for 
operating roof ventilators. 
Photograph by courtesy of Messrs. 
Laycock Engineering Limited. 




















“BROOMWADE 
Air Compressors and Pneumatic Tools—Your Best Investment 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, BUCKS. 


Telephone: High Wycombe 1630 (10 lines) Telex: 83—127 
873 SAS 
When replying to advertisements please mention The Production Engineer 
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foundry or workshop 








Metolux Aluminium 


Filling porosity and defects in clu- 
minium castings. General repairs 
and build up of metal patterns. 
Manufacture of prototypes. Re pairs 
and manufacture of moulds for 
plastic and rubber goeds. Repairs 
to car codies, petrol tanks, cylinder 
blocks, radiators, etc. Protective 
coatings against corrosion. 











Solves the Problem 


If you are troubled by tiresome repair or ‘build-up’ problems in the 
Metolux could be the answer. Metolux is a high 
quality cold casting metal which is mixed in seconds, applied in minutes 
and sets in halfan hour. It can be drilled, tapped, machine ground or turned 
and will withstand temperatures up to 450° 


Metolux has proved highly successful for numerous repair jobs and 
applications. Why not give it atry? 





WK 













Metolux fron 


Repairs to lathe beds, press beds, 
patterns, formers and all genera 
surfaces. Prototype moulds for 
plastic and rubber goods. Filling 
porosity and defects in iron and 
steel castings. Manufacture of 
chuck jaws drilling and assemb.y 
jigs, soft jaws, etc. Protective 
coatings against corrosion. 
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Let us 
be your 
machine 
shop! 


QQ ) ) Ww ?e-POHRr’' xt 


Complete facilities an 

















Y precision & service second tonone ([————S«& 
Send for further details to; Y = : - .. as well as 

Y @ Capstan and centre lathe work Prey 
PLASTICS & RESINS LTD. | @ Milling—all types ‘aaa 


@ Surface and universal grinding 
@ G-SIP jig boring 
@ Centreless grinding 


making, etc. 
to meet your 


Y 
MW C00 


ee 


A d. 
@ Copy turning euidligaes 
; ; AID & ARB 
ut @ Cridan screw cutting a > 
The Airport, Pendeford, Mad pprove: 


@ Thread milling 








Wolverhampton, Staffs, 
Telephone: Fordhouses 2454/5 


MMMMW@@]@]]7?™’”’'!™!™|'™!'|'@'€€#ta 


MARSDEN & SHIERS LTD. 


Davis Road, Chessington, Surrey. Phone: Elmbridge 5333 (3 lines) 


















, a 
MILLING MACHINES 


ELLIOTT 


48” < 113” table 

32” longitudinal traverse 

Power feeds and rapid traverses in all directions 

12 spindle speeds 30-1,050r.p.m. or 43- 1,500 r.p.m. 
18 table feeds 0.65- 1S in./min. or 0.93 - 21.5 in./min. 
6h.p. motor 

Backlash eliminator standard equipment 


MODEL No. 2 


48” &< 113” table 

32” longitudinal traverse 
Power feeds and rapid traverses in all directions 
12 spindle speeds 30-1,050r.p.m. or 43- 1,500 r.p.m. 
18 table feeds 0.65 - 15 in./min. or 0.93 - 21.5 in./min. 
7}h.p. motor 

Backlash eliminator standard equipment 

14” diameter Arbor 

Spindle Taper No. 50 IST 


MODEL No. 2H 


Manufactured by: 


B. ELLIOT T tmacuinery) LTD. 


VICTORIA ROAD - LONDON - N.W.10 etm ELUOTTONA LONOON, N¥ 


TELEGRAMS ; ELLIOTTONA, LONDON, NW 10 
es: AUSTRALIA » CANADA + SOUTH AFRICA + USA + SOUTH AMERICA 











ELLIOTT OF LONDON GROUP 


Overseas Subsidiar 


NRP 9053 
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PNEUMATIC TOOLS 


1. Diegrinders, 90,000 
40,000, 22,000, 13,000, r.p.m. pe Bhan 


2. Angle Grinders for 


Blowguns— 
almost indestructible. 





Fettling, N : 5. Rust Brushers, 3,000 r.p.m. 
ao p< gi ne for Cup or Wheel Brushes. 
3. Silent Drills from 400 to 6. Grinders—4,300 r.p.m. to 
18,000 r.p.m. 13,000 r.p.m. 


Also—Hammers and Chisels, Screwdrivers, Surface Descalers, 
Air Vice with safety feature, Quick Action Plugs, Sockets, Hoses 
and all types of accessories. 








B. 0. MORRIS LTD, Morrisflex Works, COVENTRY 


London Birmingham Altrincham Glasgow 
Leeds’ Bristol Whitley Bay Sydney, Australia 











9053 
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~ SAVE TIME ON CLAMPING... 


Clamp down on time wasted in screwing and 

unscrewing. Tool up with BRAUER quick action TOGGLE 
Clamps for the quickest holding action. Save hours 

on drilling, reaming, milling, welding, brazing, bonding, etc. The 
BRAUER toggle clamp principle gives positive and accurate 
anchorage of the workpiece, whatever the material or application. 






Makers of Europe’s largest range of Toggle Clamps 


Send now for illustrated catalogue and technical data to Dept. 17. Member of the Cope Allman Group 
F. BRAUER LTD,, Harpenden, Herts. 
FWS TELEPHONE: HARPENDEN 3603 a 





Simple Setting—High Production 
with 


y 





automatics 


CAPACITY 

Round Bars. Dia. i’ 

Hexagon Bars. A/F 0.71” 

Square Bars. A/F a” 
2" 


Maximum Travel of Tailslide 


Maximum Travel of cross slide #{” 
SPINDLE SPEEDS 

Speed Range 810-2,500 r.p.m. 
No. of Speeds 14 
CAPACITY 

Round Bars. Dia. 1%” 
Hexagon Bars. A/F 1.01” 
Square Bars. A/F 


Maximum Travel of Tailslide 24” 
Maximum Travel of cross slide | §” 
Y SPINDLE SPEEDS 

Wy Speed Range 280-1! ,900 r.p.m. 


‘ Bons "| Adams Bros & Burnley Ltd 


Y 

Y 

YUU 
Moderm Machine Tools Ltd ELMGROVE RD, HARROW. MIDDX. HAR....6411 


P.O. BOX No. 56° GOSFORD STREET - COVENTRY 
Telephone: COVENTRY 22132-6 Cables: ‘MODERN’ COVENTRY 











SM/MMT 6340 
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DAWSON Automatic Solvent Degreasing Plant 


at MALLORY BATTERIES LTD. Dagenham 



























Photographs by kind permission of Mallory Batteries Ltd. 


At Mallory Batteries Ltd., in Dagenham a vital necessity in the mass 
production of the miniature batteries for deaf aids and similar com- 
pact applications is that the cases should be completely clean before 
assembly. This important function is carried out by a Dawson auto- 
matic Solvent Degreasing Machine. The cases are carried through an 
automatically timed and controlled double in.mersion/vapour treat- 
ment in rotating baskets attached to a continuous conveyor. The 
gentle tumbling action ensures that none of the cases escape the 
powerful degreasing effect of the solvent. On emerging from the 
: ; machine they are clean, dry and completely odourless. 
The Operator is seen loading the battery cases pg ie: Sag a . 
into one of the rotating baskets attached to the This machine is of the return type, the parts being loaded and un- 
continuous conveyor of the machine. loaded at the same end by one operator. 
For full details of Dawson continuous operation and batch operation 
solvent degreasing equipment get in touch with Drummond-Asquith 
Limited. 





METAL DEGREASING Sole Distributors : 
and DRUMMOND= ASQUITH LTD. 
PRE-TREATMENT King Edward House, New St. Birmingham 
PLANT Tel. Midland 343! 


















Manufacturers : DAWSON BROS. LTD., Gomersal, Near Leeds. Tel: Cleckheaton 3422 (7 lines). 
LONDON WORKS, 406 Roding Lane South, Woodford Green, Essex. Tel: Crescent 7777 (4 lines). 
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Looking in the 
right direction 





facilities 
for 
HEAT TREATMENT 


The ENV heat treatment plant 
is one of the most modern and 
comprehensively equipped in 
the London area. 

Facilities include full metal- 
lurgical control, quenching 
press equipment and electric- 
ally controlled flame hardening 
machine. 

Enquiries for heat treatment 
of production quantities are 
invited. 





E.N.V. ENGINEERING CO. LTD 
HYTHE ROAD, WILLESDEN, N.W.10 
TELEPHONE: LADbroke 3622 








F. S. RATCLIFFE (ROCHDALE) LTD., 
Crawford Spring Works, Norman Road, Rochdale AP 112 


Phone: Rochdale 40415 "Grams: Recoil! Rochdale Telex 63178 








USASPEAD 


Super freecutting 
bright steel 


Produced specifically for CAPSTANS and AUTOS 








B.S. 970: 1958 EN IA 


The engineering trade has long recognised , & my fy 
the superior quality of this freecutting ra : = {/ A COMPLETE RANGE OF 
steel, which has acquired a wide = EN SPECIFICATIONS 
reputation for ease of machining, high 4 fo p IS AVAILABLE 

cutting speeds, long tool life and the ‘ 
ability to produce components of 


excellent finish and accuracy. MACREADY’S 
Usaspead super freecutting bright METAL COMPANY 
steel is closely controlled for chemical LIMITED, 


composition and mechanical properties, 
and responds readily to normal case 
hardening treatment. 


USASPEAD CORNER, PENTONVILLE 
ROAD, LONDON, N.1. 

Phone: TERminus 7060 and 7030 (30 lines) 
Grams; Usaspead, London, Telex. 

Telex No. 22788 





\ a 
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SPARCATRON 
SPARK MACHINING 


The Manufacturers with the greatest experience 


in design and production of Spark Erosion Equipment 
34 
TECHNICAL DATA AVAILABLE ON REQUEST 


SPARCATRON (MANUFACTURING) LIMITED 
TUFFLEY CRESCENT: GLOUCESTER 
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B. & S. 


THE SPECIALISTS IN THE REBUILDING OF TURRET-TYPE AUT OMATICS 


THE SAME UNSURPASSED REBUILDING SERVICE 


FOR SWISS-TYPE AUTOMATICS 


@ Machines are rebuilt to original specifica- 
tion of accuracy and limits. 

@ All parts fitted are interchangeable with 
maker’s spares. 

@ Rebuilding not only costs less than 
a new machine but can also be charged 

wholly as maintenance 

expenses ranking for full 

tax relief. 








f @ We can loan a machine 
equivalent to the one 
taken out thereby assur- 
ing customer of his con- 


tinuity of production 





BECHLER TORNOS 
PETERMANN 


MELBOURNE ENGINEERING Co. Ltd. MELBOURNE Nr. DERBY 


(H. E. SLAWSON, M.B.E., M.1.P.E., Man. Dir.) Tel: MELBOURNE 232 





C.V.A. 


* May we visit your 


works and quote for 
rebuilding your machine? 












for stop... 
OO... 





Electromagnetic 
Multiple Disc 


CLUTCHES 


cut non-productive time toa minimum 
Electromagnetic Multiple Disc Clutches * Unit unaffected by oil 





YULCASCOT 


Anti-Vibration Pads 







THE 

OIL RESISTING 
RUBBER 
MACHINE 
MOUNTINGS 


Standard sizes: 
18 in. x18 in. x 4 in. 
and 

36in.x 18 in. x 4 in. 








have proved their efficiency and reliability * No adjustment required at any *Improve Production 

on a wide variety of machines. Time loss is time ° ° ° 

minimised during changeover stops. Work * Small dimensions at @ Check vibration, shock and noise 

spindle speed can be varied over a wide range high torques @ Make machine installations easy 

at constant power. Ratios of feed-drive speed * Low energy consumption through . 

to rapid-motion speed in excess of 1:50 are effic:<rt flux utilization @ Combat nervous strain 

easily obtained. * For torque transmission over very @ No fixing bolts required 

These Clutches facilitate special production wide range . . 

such as automatic machining of a wide Our Electromagnetic Multiple @ Save maintenance time and cost Golden Jubilee 
variety of work-pieces. Disc Clutches are available in @ Isolate loads up to 4 tons per sq. ft. 1961 


various designs. 


Faraday Works - Gt West Rd - Brentford - Middx 
Telephone: iSLeworth 2311 

Grams: Siemensdyn, Brentford, Hounslow 
Telex. No. 25337 





Smee’s $100 





For further details, write or ‘phone the manufacturers 


VU LCASCOT cTeRiTaAIN LTD. 
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R.O. PALLETS 
SPEED SERVICE 


FOR THE SOUTH EASTERN GAS BOARD 
Mme tis; 
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Palletisation comes into its own in every field of distribu- 

tion. This is exemplified by the South Eastern Gas Board 

with this efficient warehouse system at their depot in Old 

Kent Road, speeding delivery of gas appliances to the 

customers and cutting time and labour costs for the Board. 

Successes of this size and scope are further proof that 

Rubery Owen have the facilities to solve every storage and 

handling problem. 

Perhaps yours ? Pallets supplied to the South Eastern 
Gas Board are post type with a 
removable gate for access and 
accommodate 4 cookers. 


RUBERY OWEN 


A complete service in materials handling 
Pallet Racks, Work Pans, Storage Equipment, Industrial Flooring 











Rubery Owen & Co. Ltd., Industrial Storage Equipment Division, Whitegate Factory, Wrexham, N. Wales. Tel. Wrexham 3566/8 
London Office: Kent House, Market Place, Oxford Circus, London, W.! Tel. Museum 8901 Member of the Owen Organisation 
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PARK GA 
STEELS 








RANGE OF QUALITIES 


Steels in the carbon range 0.080/0.85% 
Case-hardening steels. 

Free-cutting steels. 

Low alloy steels. 














For machining, bright drawing, forging, 
drop stamping and general engineering. 


RANGE OF PRODUCTS 


Billets from 3” sq. upwards. 

Rounds from 3” to 94”. 

Hexagons from 3” to 33”. 

Squares from 3” to 4}”. 

Flats in certain sizes. 
Colliery roof supports and accessories. 
Special T.H. yielding arches. 


COILED BARS 


Rounds 3” to #” in 500 lb. coils. 
Rounds 3” to 17” in 900 Ib. coils. 
Hexagons #” to #” in 500 Ib. coils. 
Hexagons 3” to 1” in 900 Ib. coils. 
Coils may be split if required. 

COLD FORGING QUALITY WIRES 
0.240” to 0.550” in 500 Ib. coils. 
0.§50” to 1.000” in 900 Ib. coils. 

Coils may be split if required. 








STANDARD AND 
HIGH TENSILE 

FREE CUTTING 
STEELS 


MILD, CARBON 
AND CASE- 
HARDENING 
STEELS 


STEELS FOR 
FORGINGS 
AND DROP 
STAMPINGS 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
A ‘Ty, Company TELEPHONE ROTHERHAM 214] (Siines 7 AM RE I RKS. TELEX “414 


ELEGRA 


YORKS! 


RE PARKGA 


E. YORK E 





Get going with GAs whatever the job. 


lAA ni ‘ fre aye 
bas gives fierce or gentle Afegt ; fast or slow fe 


flexible feat ; fully automatic reat ... but always clean, 
economic and reliable fred With the benefits of the indus- 
try’s research and its free technical advisory service, enjoy 


confidence with Gas . ISSUED BY THE GAS COUNCIL 








